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Tl.) THE RIGHT HuKO UltABLK HENRY CHAPLIN, MP., 
PRESIDENT OF THE LOCAL GOVERNMENT BOARD. 

Sir, 

I HEREWITH beg leave to submit to you, for presentation 
to Parliament, my annual report on the proceedings of the 
Medical Department for the year 1897-98. 

In a special report on the Inland Sanitary Survey of England 
and Wales of 1893-95,* undertaken in connexion with threatened 
invasion of this counti'v by cholera, which I had the honour of 
laying before you in November, 1897, I took occasion to refer 
to the great loss which the Department had sustained by the 
death of Dr. Barry, the Board's Senior Medical Inspector. To 
that office you promoted Dr. Bruce Low, and the vacancy thus 
arising on the permanent medical staff was filled by yon by the 
appointment of Dr. Fi'ederick St. George Mivart, who for some 
two years had performed excellent work as a temporary Medical 
Inspector. 

I. — Administrative Relations of tlie Medical 
Department. 

1. Vaccination and Public Vaccination. 

The digest of the Vaccination Officers' returns contained in 
Appendix A, No. 1, is concerned with births during the calendar 
year 1895 ; the most recent period for which final information, 
baaed on repeated local inquiries concerning each child, is pro- 
curable. It sbows that after deducting fi-oni a total of 
931, 51S births, those children who were successfully vaccinated, 
those who died unvaccinated, those who were registered as " in- 
ausceptibie " of vaccination, and those who had small-pox before 
vaccination, there still remained 20-5 per cent, who could not be 
traced or were otherwise not finally accounted for as i-egards 
vaccination. The proportion unaccounted for in the Metropolis 
was 3 19 per cent., that for the rest of England was 19-8 ; both 
of which rates show a still further increase on a failure to comply 
with tht provisions of the Vaccination Acts which has been 
steadily growinf» for some fifteen years. Indeed, if allowance 
be made for the further falling off in this respect which is 
believed to have occurred since 1895, the number of children 
now born in England and Wales who in one way or another 
escape vaccination, ia probably not much less than one-third of 
the whole. In this way the country is being prepared for wide- 
spread epidemics of small-pox such as have been unknown to 



MBDICJ 
OFFICBI 



VUl 



Medical 

Opficbb's 

Bepost. 



iNSUSOBFn- 
BILITY. 



Inspection 

OF Public 

Vaccination. 



National 
Vaccine 
Establish- 
ment. 



Glycbkin- 

ated 
Calf-Ltmph 
Labobatobt 



the present generation ; unless, indeed, the invariable rush and 
clamour for immediate vaccination on the part of those who have 
neglected or declaimed against the operation during times of 
freedom from small-pox, snould be capable of being so far met 
in the moment of emergency as largely to mitigate the impend- 
ing disaster. 

It will be observed from the returns for 1895 that 2,962 chil- 
dren were registered as insusceptible of vaccination. In this 
connexion I would point out that the number of consecutive 
primary vaccinations by the Board's own officers without the 
occurrence of a single instance of so-called insusceptibility, now 
reaches 107,180. 

During 1897, 1,553 vaccination districts were visited by 
Medical Inspectors, and the Public Vaccinators of 1,136 were 
recommended for award on account of the efficient performance 
of their duties. (App. A., No. 2.) 

In the same period, humanised lymph was issued from the 
National Vaccine Establishment in 5,061 capillary tubes; and 
calf lymph was sent out on 13,798 ivory points, and in 570 capil- 
lary tubes. (App. A., No. 3.) 

The number of primary vaccinations performed by the several 
operators at the Board's Animal Vaccine Station during 1897 
was 5,693 ; the insertion-success ranging from 97*46 to 84 62 per 
cent. The number of re-vaccinations was 643 (App. A., No. 4.) 

Following on the receipt of a report by Dr. Copeman and 
myself on the Preparation and Storage oi Glycerinated Calf- 
Lymph, which I submitted to you in my last Annual Report, 
action was taken, under your instructions, for the institution in 
this country of such measures as would be necessary for the 
distribution of such lymph from the National Vaccine Establish- 
ment. 

I am now able to report that arrangements have been made 
for the inoculation of special calves, and for the preparation 
of the lymph collected from them in the glycerinated form. 
These arrangements include the renting for tiie Board's pur- 
poses, of laboratories, &c., at the premises of the British Institute 
of Preventive Medicine on the Chelsea Embankment, and the 
selection of a laboratory staff, including Dr. Frank Blaxall, 
whom you have appointed as Bacteriologist, and who has had 
considerable experience in this class of work. Mr. H. Stuart 
Fremlin has also been appointed Assistant Bacteriologist. The 
distribution of glycerinated calf-lymph by the Board will be 
commenced on the 1st of January, 1898, when the Vaccination 
Act, 1898, comes into operation. 



2. Other Administrative Business of the Medical 

Department. 

Tour medical stafE were engaged during the year in numerous 
inquiries and conferences, many of which find no public 
record by way of reports, such, for example, as those having 



reference to formal inquiries into local proposals for the raising hkdk 
of loans in respecta of hospitals and the like, conferences with °EMra 
medical officers of health as to the discharge of their duties, and — 

investigations of cases in which death certificates have heen re- 
ported to us by local registrars and others as making mention of 
vaccination in the entry relating to the cause of death. Never- 
theless these and cognate matters have occupied much time. 

During 1S97, as in former years, there were many in- 
stances in which representatives and officers of local authori- 
ties attended at the oiEce and conferred as to plans of proposed 
hospital buildings, their disposition on site, and other points re- 
lating to hospital construction and administration, and also on 
the subject of proposals for bye-laws. These conferences 
proved to be distinctiy helpful, and to be productive of results 
which could hardly have been achieved by formal correspond- 
ence. 

Proposals for the revocation of bye-laws in the parish of 
C'owfold, recently added to Horsham Rural District, and for 
the adoption of oye-laws of exceptional nature at Henley-on- 
Thames were made the subject of local inspection; and local 
inquiries in connexion with proposals relating to the provision 
of hospital sites and buildings, the foimation of hospital dis- 
tricts and joint boards, or matters of an analogous character, 
were held m the following cases, namely :— Abingdon (Urban 
and Rural) Joint Board, Barnsley, Braintree (Urban and Rural) [ 
Joint Boai-d, Cbepping Wycombe, Chester, Chorley Joint Board, 
Cbristcburch Rural, Clare and Bumpatead (Rural) Joint Board, 
Colne, Crewe, Croydon RuraJ, Croydon (Urban and Rural) 
and Wimbledon Joint Board, Foleshill Rural, Go spoilt 
and Alverstoke, Halifax Union Sanitary Authorities as 
to combination for the provision of isolation accom- 
modation for small-pox patients, Hanley, Stok?, and 
Eeuton Joint Board, Horfield, Keighley and Bingley iinint 
Board, Kingsthorpe, Llandrindod Wells, Llandudno, Loddon and 
Clavering Rural, Newmarket and Moulton (Rural) Joint Board, 
Newport (Mon.), Oakwell Joint Board, Paignton, Peterborough, 
Pontefract Joint Board, Richmond and Heston and Isleworth 
Joint Board, Rotherbam, Saffron Walden, Sandgate, Sevenoaks, 
Sheffield, Southampton, Southall -Norwood, Staines, Tewkesbury ' 
Rural, Isle of Thanet Joint Board, Tiverton Joint Board, 
Tutbury Rural, Wakefield Rural, West Ham, Isle of Wight 
(Rural), Workington, Worcester, and Great Yarmouth. In 
addition to the above, inquiry was instituted as to appeals to 
the Board against the inclusion of their districts in hospital 
areas created by the County Councils for Derbyshire, Devon- 
shire, and the West Riding of Yorkshire, made respectively by 
Bonsall Urban, by Brampton and Walton Urban and Clown 
Rural, by Newton Abbot Urban, and by Handswortb Urban 
District Councils. 

With regard to the question of public scavenging under sec- 
tion 42 of the Public Health Act, 1875, local inspection was J 
deemed to he desirable and was made in the cases of the Auckland 1 
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^o^s ^^^ District, Bishopstoke and St. Faitli Without (New Win- 
befobt. Chester Bural District), Chatham, Gonsett, Morton (Gainsborough 
Rural District), Mottram-in-Lonffdendale, Needham Market 
(Bosmere and Claydon Rural District), Rochester, Shifnal Rural 
District, Tow Law, and Witney. Inquiries were also held 
as to a proposal for a night-soil tip at Rawmarsh, and the pro- 
vision of a shelter at Limehouse ; and inspections having refer- 
ence to the housing of the working classes were made of a small 
area in the City of Canterbury by Dr. Buchanan, and of the 
" Ann Street " site at Poplar by Dr. Parsons. 

In the autumn of 1897 a serious epidemic of enteric fever 
broke out in Maidstone, and Dr. Theodore Thomson was in- 
structed to visit the borough, to investigate the causes of the 
outbreak, and to advise the Town Council as to the measures 
which they should adopt in order to cope with the sudden emer- 
gency, and to control, as far as practicable, the further si)read 
of the disease. As the result of work spread over a period of 
some two months he arrived at the conclusion that the epidemic 
was primarily due to the specific pollution of one of the sources 
of the public water service of the borough, and that its later 
diffusion was in some measure caused by defective local 
sanitary circumstances. He had also commenced an etiological 
investigation as to the precise point or points at which specific 
matter had gained access to the particular water-service, when 
all personal investigation and formal report by him had to be 
set aside by reason of reiterated demands on the part of the 
Town Council and of certain of the inhabitants of Maidstone 
for a "public" inquiry. After some delay, due, amongst 
other reasons, to the inability of the officers of the Council to 
take part in the inquiry without seriously interfering with the 
duties then devolving on them with a view of checking the 
spread of the disease, and, later on, to a request on the part of 
the Council for the postponement of the inquiry until after the 
issue of an official report by Dr. Thomson, a formal inquiry by 
the taking of evidence was commenced on January 31st, 1898. 
The report on this inquiry does not form part of the proceedings 
of the Medical Deparfinent. 

Among the detailed investigations made by Medical In- 
spectors (see App. A., No. 5), other outbreaks of enteric fever 
formed the subject of inquiries at Aldbrough (Skirlaugh Rural 
District) by Dr. Reece, at Horsforth by Dr. Bruce Low, at 
King's Lynn by Dr. Mivart, and by Dr. Buchanan at Wade- 
bridge (St. Columb Major Rural District) ; and in connexion 
with the occurrence of cases of the disease in six sanitary dis- 
tricts in Essex and Suffolk, in relation with the consumption of 
oysters from certain layings at Brightlingsea. 

Prevalences of diphtheria were investigated at Shipton-under- 
Wychwood (Chipping Norton Rural District) and Worcester by 
Dr. Fletcher, in the Smallburgh Rural District by Dr. Cope- 
man, in the Watford Urban and Rural Districts by Mr. Royle, 
and at Wrexham by Dr. Wheaton. Two detailed inquiries had 
reference to measles, the first by Dr. Fletcher at Droylsden, the 



other by Dr. Theodore Thomaon at Lancaater. Dr. Thomson 
also made inquii-y into a case suspected to be cholera at the 
Holbom Union Workhouae. 

As regards sea-boi'uc^ I'xotic diseaae, I have bnt little to say, 
Uu learning of the expected aiTival at Plymouth of the cholerj^ 
infected transport "Nubia," Dr. Bulstrode was instructed at , 
once to visit me port and to advise as to the measures of pre- 
caution necessary to be adopted. He also made inquiry into ' 
the cireumstances associated with the occurrence of a case of 
plague on board the troopship " Dilwara" while eastward of the 
Red Sea, and conferred with the responsible authorities at 
Southampton as to the local action which would be called for on 
the arrival of the vessel. In this matter the orfEcers of the 
Navy, Army, and Port Sanitary Authority, were concerned, as 
well as of your own Depai'tment ; but fhere was complete agree- ' 
ment on the part of all as regards the measures to be taken 
in connexion with the disease, which has only quite recently 
been placed within the scope of the preventive powers of local 
health bodies. 

An outbreak of illness of an anomalous nature in the Glan- 
ford Brigp Rural District was reported on by Dr. Bruce Low, , 
who regarded the disease as having the characteri sties of cerebro- 
spinal meningitis. The same Inspectoi' made inquiiy into the 
sanitary condition of the gathering grniinds of the llury Cor- 
poration Waterworks ; and, together with one of your Engineer- 
ing Inspectors, also held inquiry with reference to the proposed 
formation of a Joint Committee for purposes of prevention of , 
pollution of the River Dee. Inquiries into questioua of local I 
sanitary administration were held in the Districts of Bewdley, 
Kiddei-minster Rural {as to Wribbenhall), Rotherhithe, and 
Woking, by Dr. Theodore Thomson ; Eaton Bray (Rural), 
Great Uuseburu (Rural), and Swanage, by Dr. Wheaton; and 
Hayle and Phillack by Dr. St. George Mivart. Dr. Theodore 
Thomson, together with Major-General Crozier, held an Inquiry . 
into the septic tank system of sewage purification which had 
been fxpenmentally adopted at Exeter. 

Inquiries relating to port sanitary administration . and having 
reference mainly to the constitution of districts, wei'e held as 
regards the port sanitary districts of Chester, Colchester, Har- 
wich, Liverpool, Manchester, MiKord, Newport (Mon.), Preston, 
and Wisbech ; and a special survey of certain port and riparian 
sanitary districts, made in anticipation of a threatened importa- 
tion of plague, included the Urban District of Barrow-in-Fur- 
ness and the Port Districts of Barry and Cadoxton. Bristol, 
Cardiff, Chepstow, Gloucester, Hull and Goole, Liverpool, Lon- 
don, Manchester, Milford, Newport (Mon.), Poi'tsmouth, Preston, 
River Tees, River Tyne, Rochester, Southampton, and Swansea. 
I now proceed to comment in more detail on some of the en- 
quiries referred to. 

In this country of recent years, and especially siace investi- jSS 
gatious made for the Board by Dr. Bulstrode have shown that bbiatiq 
there are certain points along the coast of England and Wales o^^™ 
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MXDicA^ where oysters are stored in such a manner as to be liable to 
^Mpobt.* pollution by sewage, the relation between these shellfish and 
— enteric fever has received considerable attention from numerous 

inquirers. Reports by Medical Officers of Health and others 
have put on record a number of instances where in course of 
inquiry into a case or cases of enteric fever a coincidence has 
been found between the date upon which infection was pre- 
sumably contracted and the date upon which uncooked oysters 
had been consumed by the sufferer or sufferers. And in certain 
of these instances, as where no likelihood of exposure to any 
agency of infection other than oysters could be heard of, and 
where the oysters implicated could be referred to layings or 
places of storage known to be exposed to pollution by sewage, 
the facts have been held, on sufficient grounds, to warrant pre- 
sumption that oysters have operated as the infecting agent. 
Commonly in a given case of this sort, however, circumstances 
have not permitted any estimate of the degree of probability 
which attaches to this explanation. For it has rarely hap- 
pened that the case in question could be associated with any con- 
siderable number of other recently occurring fever cases sus- 
pected on similar grounds to be due to oysters. 

In October, 1897, however, the Medical Department learnt 
through Dr. J. W. Cook, Medical Officer of Health of certain, 
urban and rural districts in East Essex, that cases of enteric 
fever in which infection was believed to have been conveyed by 
oysters had recently occurred in considerable number in certain 
parts of Essex and Suffolk. From the information which Dr. 
Cook was already able to give respecting those of the cases which 
had occurred within the districts under his charge, it was evi- 
dent that investigation of the whole series of cases was called for, 
and accordingly Dr. Buchanan was instructed to make inquiry 
into them. His report will be found in Appendix A., No. 6. 
The total number of cases, suspected to be due to infection con- 
veyed by oysters, with which Dr. Buchanan had to deal was 26. 
All these persons had been attacked by enteric fever at dates 
between the beginning of June and the end of October, and 
in no instance was there reason to doubt the diagnosis. Their 
dwellings were situated in various parts of Essex and Suffolk, 
being comprised indeed in no fewer than six separate sanitary 
districts. On detailed inquiry as to the history of each case 
and as to prevalence of fever in the several localities, Dr. 
Buchanan obtained information to this effect : — 

There was little doubt that each of the 26 persons had come 
by his infection at one or other of certain places on the Essex 
coast, namely Clacton-on-Sea, Walton-on-the-Naze, and St. 
Osyth village. Each of the 26 persons had, as matter of fact, 
partaken of oysters, either at Clacton, Walton, or at St. Osyth, at 
a date antecedent to his illness which was consistent with his hav- 
ing received infection in this way. From the beginning of June 
to the end of October, no attacks of enteric fever, otiier than 
the 26 in question, could be heard of as having occurred among 
inhabitants of, or visitors to, these three places. And inquiries 






made in each instance foi' conditions, irreapeetive altogether of 
oysterB, to which the siiffererB had been subjected antecedent to 
their attack, and which could be thought of as having been 
concerned with the causation of their fever, had uniformly been 
without affirmative result. 

The facts thus summarised sufficed to establish a strong pro- 
bahiKty that all the 26 persons in question had received infec- 
tion by way of oysters, and this apart from any question of the 
origin of the particular oysters implicated. The history of 
these oysters had now to be investigated. After inquiriea of 
sundry keepers of oyster sttdls, middlemen, and merchants, it 
was ascertained, firstly, that the oyaters implicated in at least 25 
instances could be referred, almost with certainty, to layings in 
Brightlingsea Creek ; secondly, that in 20 instencea the facta 
obtained were sufficient to warrant the inference that the oysters 
iu question had been taken, prior to delivery to their re- 
spective vendors, from one or other of two particular layings 
situate in that Creek. 

Now Brightlingsea Creek had been surveyed by Dr. Bulatrode 
in 1895, and in his report, to which I have already alluded, he 
has drawn attention to the fact that oysters laid down here- 
abouts were in notable degree exposed to pollution by sewage 
from the town of Brightlingsea, which was being discharged, un- 
treated, by three outfalls into the tidal water of the Creek. 
Conditions precisely similar to those reported by Dr. Bulatrode 
were found to have obtained during 1897. Furthermore, Di\ 
Bulstrode had indicated a particular series of oyster layings 
situated on a foreshore in front of the sewer outfalla aa being 
especially exposed to pollution by sewage. It was upon this 
foreshore — *hown on the map which accompanies Dr. Buchanan's 
report — that the two layings suspected of having furnished a 
large proportion of the implicated oysters were found to be 
situate. And lastly, inquiries as to prevalence of enteric fever 
at Brightlingsea left no doubt that '' at sundry different periods 
"during 189i infectious matters derived from persons suffering 
" from enteric fever at Brightlingsea must needs have been dis- 
" charged from the Brightlingsea sewei' outfalls." 

In view of all the facts, it seems hardly possible to doubt that 
in the 26 cases inquii'ed into, infection had been conveyed by 
Brightlingsea oysters. Whether or no, in the summer and 
autumn of 1897, oysters from Brightlingsea have been re- 
sponsible for any other case, or many other cases, of enteric 
fever outside the areas to which his inquiry was restricted, Dr. 
Buchanan was not in position to affirm. But, however this 
may be, it must now be considered demonstrated that as long 
as the sewage of Brightlingsea discharges as sewage into Bright- 
lingsea Creek, so long will material lisk attend the consumption 
of oysters obtained from layings there. It may be noted with 
satisfaction that tlie Council of the recently-formed Urban 
District of Brightlingsea are now bestining themselves with the 
preparation of a sehi'me which aims at dealing with the sewage 
of their district in a manner whicli is intended to obviate 
pollution of the Brightlingsea oyster layings. 
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In my Annual Eeport for 1892-93* I drew attention to a wide- 
spread outbreak whicli had caused 226 cases of severe diarrhcBa 
or of enteric fever in King's Lynn between September, 1891, 
and June, 1892, both of winch diseases were ascertained by Dr. 
Bruce Low to have been due to pollution of the water service. 
The water supply in question was derived from the river Gay- 
wood, which had multifarious opportunities of being befouled 
by human excreta. Since that date enteric fever has remained 
a constantly recurring cause of disease and death in the 
Borough; and in October, 1897, this fever again became epi- 
demic. As was the case in 1892, so also in 1897, the village of 
Gaywood, through which the river flows, also suffered from the 
same disease ; and taking the Borough and the village together 
it was found by Dr. Mivart, whose report on the 189/ epidemic 
is reproduced in Appendix A., No. 7, that 255 attacks occurred 
in October, and 96 in November, the fatal attacks during those 
two months numbering 43. The epidemic was carefully inves- 
tigated and it again became obvious that the disease was essen- 
tially due to the water supply, which, after an interval of some 
five years, was still derived from the Gaywood river ; and this 
stream in turn still remained exposed to " countless opportunities 
of pollution," involving at any moment the specific contamina- 
tion of the public water service. The story of 1897 is practically 
that of 1892, both as regards the state of the water supply and 
the disastrous results of its distribution to the inhabitants. The 
main interest in the story lies in the fact that since it was the 
inhabitants themselves who for a series of years had persis- 
tently thwarted the Town Council in their efforts to substitute a 
wholesome water supply for the polluted Gaywood service ; 
it at last became imperative for the Local Government Board 
to issue a Provisional Order enabling the Town Council to pro- 
ceed with a new scheme of water supply, and thus to protect the 
population against the results of an opposition carried on with 
exceptional bitterness and based on ignorance which it is to be 
hoped is exceptional in thivS countiy at the close of the 19th 
Century. 

Inquiry was made by Dr. Theodore Thomson regarding 
epidemic measles in the Borough of Lancaster, a town of which 
the population, in the middle of 1897, was estimated at 38,228. 
The outbreak of this disease which forms the subject of his 
report (App. A., No. 8) occurred mainly in the early months 
of 1897. The source of the outbreak could not be definitely 
traced ; but its manner of commencement suggested that scat- 
tered cases in the Borough in the latter part of 1890 may have 
formed points of origin of the epidemic that ensued. When 
once the diffusion had set in, the progress of the disease was 
rapid ; and its extension seems to have been aided by the spread 
of infection through the agency of elementary schools as well 
as by personal communication between the sick and the healthy 

* Supplement by the Board's Medical Officer to the Twenty-second Annniil 
Report of the Local Government Board (c— 7412), 1894, 
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in their homcB. The chief prevalence oi the disease occurred 
during January and February, 1897 ; after which the out- 
break began to decrease, until in the month of July following it 
had ceased to be regarded as an epidemic. The main Bourcea 
of knowlidge a^ to occurrence of measles in the district con- 
sisted of its notification to the Town Council by medical prac- 
titioners and by householders ; and of certain information from 
the school authorities. Measles, formerly a disease the notifica- 
tion of which was corapulsoiy in Lancaster under a local Act, 
had indeed ceased to be so, through neglect of the Town Coxincil 
to obtain renewal in 1895 of the necessary Order under that Act ; 
but, as matter of fact, the measles attacks continued to be notified 
as before. Indeed, effort was made to procure notification on 
the part of the householder in those cases where no medical 
man was in attendance, by the distribution from Kouse to house 
throughout the borough of handbills directing the attention of 
the householder to his duty in this respect. The manner in 
which information by means of notification was obtained and 
utilised was fairly satisfactory; but the method of procuring 
similar information from the Sctool Authorities was not so 
efficient. With a view to checking the spread of the disease all 
invaded houses were visited at least once by an officer of the 
Town Council ; but, owing to insufliciency of staff, second visits 
to these houses were rare. The measure of isolation of the sick 
from the healthy in their homes was but small, while the hospital 
for infectious diseases was not made use of for any cases of 
measles. Final disinfection of invaded dwellings or of infected 
articles was not carried out. All public elementary schools in 
the borough, save two, were closed during a period of two 
months, with a view to checking extension of the epidemic ; 
and the facts collected by Dr. Thomson in this regard tend to 
show that this measure was attended with some success. Neither 
Sunday Schools nor private schools were closed at the instance of 
the Town Council. One of the principal lessons taught by the 
Lancaster experience is that the existence of a sufficient sanitary 
staff for the collection and the prompt utilization of information 
concerning measles attacks, and for maintaining supervision of I 
those attacked during the infective stages of the disease, is essen- i 
tial to the control of that disease through school agency. T"or 
lack of such staff iu Lancaster some of the efforts made failed to 
effect tkeir intended purposes. 

Ever since the Inland Sanitai'y Survey which was conducted '^wa^ 
during 1893-95 in view of the possible extension to this country ssevi 
of the cholera, then prevailing on the continent of Europe, the 
Hoard have not been without concern as to certain i-isks of pol- 
hition to public water supplies, the use of which hat* been held 
by the water pui'veynrs to be free from chance of danger ; and 
the recent reports on epidemics of enteric fever issued from the j 
Medical Department have amply aiifficed to show that the 1 
Board's concern bas been well founded. XTnder these circum- 1 
stances the Hoard have from time to time instructed their 1 
Medical Inspectors to report to them in detail as to the sonrcee j 
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omom^ from whence certain public bodies derive their water. I repro- 
bbpobt. duce in Appendix A., No. 9, a report by Dr. Bruce Low on the 
gathering grounds of a water service which is in the hands of 
the Bury Corporation, as a type of this class of work. 

The public water service in question is the property of the 
Corporation of Bury, who, besides delivering the water to their 
own Borough, supply wholly or in part eight adjoining dis- 
tricts ; and from some of the health authorities of these districts 
repeated complaints had been received as to th9 bad quality of 
and other defects in the supply delivered to them. The Bury 
water supply is derived from six gathering grounds, varying 
from 202 to 3,313 acres in extent, and there are nine impound- 
ing or service reservoirs. The several gathering grounds or 
reservoirs were made the subject of careful inspection by Dr. 
Low, the details of which will be found in his report. 

As samples of some of the conditions met witn I would refer 
to two of the six gathering grounds. On one of these, covering 
872 acres, there were houses containing 128 persons ; the means 
of excrement disposal for their dwellings being at times privies 
discharging down the adjacent slopes. Besides this, slop water, 
tricklings from manure heaps, and the washings after rainfall 
from lands manured at times with privy contents were ascer- 
tained to flow in the direction of and into a reservoir either 
directly or by means of streamlets discharging into it. 

On another gathering ground, having an area of 1,313 acres, 
there is a population of 610 persons, two cotton weaving mills 
lying on streams that feed the reservoir and employing 244 
hands, brick and terra cotta works where 50 men and boys were 
at work, three stone quarries worked by 65 men, and two grave- 
yards. On this gathering ground Dr. Low counted 61 privies, 
35 tub closets, and two water closets, some of the privies dis- 
charging on to dung heaps. Stable manure is spread over the 
grass lands, and both slop water and the tricklings from dung 
heaps are similarly disposed of. As regards one reservoir on this 
area, it was found that within 130 yards of the main brook 
flowing into it a space of some 4,560 square yards had been " top- 
dressed" with tub-closet filth at the instance of the contractor 
of one of the Corporations whose district is within the area over 
which the Bury Corporation have water powers. The water 
from this reservoir is happily only used on occasion for distri- 
bution to the inhabitants, being mainly resorted to for the pur- 
poses of compensation water. 

"No one," says Dr. Low, "who has visited the gathering 
grounds of the Bury Corporation can deny that, upon some of 
them at least, there exist conditions which must foul the water 
and which are highly favourable to the spread of water-borne 
disease, should the specific poison of such disease by any chance 
be introduced upon them from without." It is only right to 
add that the Corporation have from time to time acquired, by 
purchase, lands and tenements for purposes which have included 
the demolition of dwellings which, by reason of their occupa- 
tion, tended to the fouling of their water supply, and that they 



have reopntly soiight further Parliampntary powers in this 
direction. 

In Appendix A., No. 10, will be found a report by Dr. - 
Theodore Thomson nn the general sanitaiy circumstances of the 
Borough of Bcvrdlcy. Inquiry on this subject was directed by 
the Board in consequence of a representation made to them by 
the WorceateraMre County Council, under Section 19 of the 
Local Government Act, 1888, that the Corpoi'ation of Bewdley 
were in default in not putting in force their powers under the 
Public Health Act, and particularly as regards water supply, 
housing of the working classes, and sewerage, including sewage 
disposal, within their district. Bewdley is a small town 
of nearly 3,000 inhabitants, situated on tlie west bank of the 
river Severn. Air-space round Bewdley houses was found to be 
generally sufficient ; but many of the houses themselves were in 
a very defective state. 'Vhe condition of house-yard-s in the 
matter of paving was frequently not such as to favour cleanliness 
in the neighbourhood of dwellings. House- drains, where pro- 
vided, were seldom properly disconnected from the sewers into 
which they emptied. The sewei-s — for the most part old brick 
barrel structures — were in a defective condition, and contained 
offensive accumulations of silt. But little effort had been made 
to procure their efficient ventilation ; and the method of flushing 
resorted to was altogether inadequate. Their contents dis- 
charged into the river Severn in a crude state. The prevailing 
system of excrement disposal was seen to be by cesspit privies; 
and these, owing to their structure and to accumulation of their 
contents, were usually the cause of serious nuisance. The 
arrangements for removal of excreta and of house refuse were 
likewise unsatisfactory ; and, as a consequence, much of the 
latter was found to be deposited on the sui-face of yards and 
roadways in the town and also on the banks of the Severn. The' 
water supply of Bewdley is derived partly from, public and partly 
from private wells, sunk in the Coal lleasurca or in the New Red 
Sandstone. Many of the private wells failed to furnish a 
sufficiency of water during times of drought; and even the 
public wells cannot all be relied upon for a sufficient supply 
under these conditions. AU wells, public as well as private, were 
found to be liable to dangerous pollution by the excremental 
and refuse matters that leak from defective sewers, drains, and 
cesspits. These unwholesome conditions, abounding in Bewd- 
ley, and clearly indicative of long continued mal- ad ministration 
by the Town Council, and the manner in which the question 
of the water supply of their disti'ict has for many years been 
trifled with by them, as recounted by Dr. Thomson in his re- 
port, afford sufficient illustration of their neglect of the duties 
that devolve ujion them as Sanitary Authority. The "Worcester- 
shire County Council are evidently justiiied in the complaints 
■which formed the subject of their representation to the Board ; 
although Dr. Thomson noted in the course of his inspection that 
the Bewdley Town Council were taking some steps in the direc- 
tion of procuring better housing of the poorer classeB. There 
16641 b 
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are, however, other matters, not particularly spooified in the 
representation of the County Council, which also call for the 
attention of the Bewdley Town (.ouncil. Notable aiuon^ these 
are the methods for the disposal and removal of excreta and 
house refuse ; besides which the conditions of house-drainage 
and of yard-paving also stand much in need of improvement. 

I include in Appendix A., No. 11, a compilation, quarter by 
quarter for the year 1897, of the notified attacks and the certi- 
fied deaths from certain infectious diseases in 93 urban sanitary 
districts of Eno:land and Wales for which the necessarv' data 
were available. In the case of the sanitarv districts of the 
Metropolis, the same information is set out also week by week. 
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II.— Cholera Prevalences. 

Owing to the illness and subsequent death of Dr. Barry, 
I have been unable since the issue in April, 1896, of my 
Annual Report for 1894-95, to continue in any detail the ac- 
count of the western diffusion of cholera on which I have already 
reported up to the close of 1893. Dr. Bruce Low has now, 
however, with such aid as he could obtain from data compiled 
by Dr. Barry and from investigations of his own, continued the 
history of this prevalence of cholera up to the end of 1895, and 
I submit the account which he has written in Appendix A, 
No. 12. 

Cholera which had been epidemic in Europe during 1892 and 
1893, continued to prevail during 1894 and 1895, though 
happily in diminishing amount. The countries which chiefly 
suffered during the two last-named years were Russia, Austria, 
and Turkey; but outbreaks of cholera occurred also in Bel- 
gium, Germany, Holland, and France. The prevalences of 
cholera during 1894 were mainly continuations of local epi- 
demics of 1893 ; some were due to the recrudescence of infec- 
tion in localities that had suffered severely in the previous year. 
The principal area of cholera prevalence in Europe during 1894 
and 1895 was Russia, more especially certain Russian Govern- 
ments immediately adjoining the frontiers of Austria and 
Germany. Across the frontiers of these countries the 
disease was carried again and again by travellers. 
The river Vistula with its tributaries rising in Western 
Russia flows through North Eastern Germany to the 
sea, and frequent importations of cholera into Germany 
from RuSvsia by bargemen and river raftsmen occurred, 
the outbreaks taking place in riverside towns and villages on 
the banks of th^j Vistula or on some of the numerous waterways 
communicating with it. It is worthy of mention that cholera 
was epidemic in Russia in each of the four years 1892-95 ; and 
that during that period no fewer than 235,076 fatal attacks 
occurred in the Russian Empire. Of these deaths the largest 
number recorded in any one of the four years took i)lace in 1892, 
when 151,626 fatal cases were certifled. The smallest number 
was in 1895 when the cholera deaths were 12,003. 



tn Anstria, cholera was epidemic in 1894 and in XS95, ckieily 
in the province of Qalicia where the insanitary condition of 
certain localities offered conditions specially favourable to the 
development of outbreaks of this disease. 

The information obtainilble regarding the incidence of 
cholera in Turkey is somewhat scanty, but it is known that 
winter epidemics of the disease occurred in the successive seasons 
1893-94, and 1894-95. Other outbreaks which were reported 
fi'om ihi Turkish provinces were in some inatances associated 
with polluted water-supplies and gross insanitary conditions; 
the specific poison being at times introduced by troops arriving 
from infected districts. The antiquated restrictions resorted 
to in order to deal with these outbreaks had little effect in 
chocking them. Sanitary cordons and the like only added to 
the already existing misery in cholera -stricken localities by 
interiering with food suppKes and destroying trade. 

The annual pilgrimage of 1894 to the Holy Places in the 
Hedjaz passed off without any such cholera outbreaks as oc- 
curred in 1893 ; but that of 1895 was followed by the occurrence 
of cholera among the pilgrims as well aa among the populations 
of the towns and villages through which the pilgrims pass on 
their journey to and from Mecca, &c. There is little douht_ 
but that the insanitary state of the quarantine stations where 
the pilgrims were detained was at the onset largely responsible 
for the spread of the epidemic. At the close of the pilgrimage of 
1895, the returning pilgrims carried cholera with them to 
Morocco and to Egypt, where epidemics occurred in the autumn 
of that year. The prevalence of cholera iu Egypt during 1895 
was not on an extensive scale, but the disease " smouldered " on 
during the early part of 1896, and in the ensiling summer 
months it developed epidemic proportions, killing close upon 
30,000 persons before the end of the year. 



III.— Auxiliary Scientific Investigations. 

Microbes of the anaerobic class, i.e., bacteria which subsist and ^^^^^ 
carry on their life processes indepeudeutly of free oxygen, had 
not, aa I pointed out in a previous report, been obtaining from 
the bacteriologist and the epidemiologist the attention tliat perhaps j 

they have deserved. In this connexion I instanced bacillus | 

enteritidis sporogeues as especially worthy of notice. 

H This anaerobic microbe, discovered in 1895 by Dr. Klein as KNTBfra 

H pervading alike the bowel contents of certain diarrhcea patients sposoaB 

H and the milk which had presumably caused their illness, and 

H which, in later investigation (1896-97) by Dr. Andrewea, was 

H not to be obtained from the bowel discharges of healthy persons or 

H of persons suffering from ordinary casual diarrhoea, has accordingly 

H been, during 1897-98, subjected to further careful stu<ly. As i 
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result, this particular bacillus has not only again been found 
associated with " food-poisoning " due to milk, but also with 
summer diarrhoea of infants and with English cholera : and 
further, we learn that though widely distributed in nature the 
microbe is especially abundant and virulent in animal excreta and 
in matters contaminated therewith, namely, crude liquid house 
refuse, manured earth, and sewage polluted water. Appendix B., 
No. 1, of this volume is wholly devoted to this obviously important 
microbe, and it will now and again be referred to, incidentally and 
in interesting connexion, in other Appendices, — B., No. 2, and 
B., No. 4. 

In Appendix B., No. 1, Dr. Klein gives an account of this 
anaerobic bacillus : of its morphology and biology ; of its observed 
relations with infantile diarrhoea and vrith English cholera ; and 
notes also some of the conditions of its occurrence in milk, in 
excrement, and in sewage. So far as Dr. Klein's investigation of 
bacillus enteritidis sporogenes has gone, he finds presumptive 
evidence that this microbe is intimately concerned in the cjiusation 
of infantile diarrhoea and of English cholera ; but in the absence 
as yet of any satisfactory method of detecting bacillus enteritidis 
in diarrhoea-material unless it be present in spore form, he is 
prevented from speaking with complete confidence on this point. 
Further, he has ascertained that milk as sold retail in this country- 
is apt to contain spores of the bacillus ; and, experimentally, that, 
among food stuflFs, milk is a specially favourable multiplying 
ground for the bacillus ; and that after growth in this medium, 
whether or not it form spores, it is apt to be specially vigorous 
and to exhibit great virulence. He has yet to learn what, in this 
and other media, are the conditions which determine spore 
formation in the particular species and what the circumstances 
which tend to enhance or to annul its virulence. Meanwhile he 
has, he believes, ground for regarding the bacillus as primarily 
derived from excrement, and for considering its presence in water, 
earth, and the Uke, as a more trustworthy criterion of direct fsecal 
pollution than the presence merely of bacillus coli. 

The vei*y diflFerent ability, ascertained by Dr. Sidney Martin in 
1896-97, of the typhoid bacillus to maintain its exist^-nce in 
organically polluted and in virgin soil, has involved further 
investigations which give promise of not little interest and 
advantage. Dr. Martin's experiments, it will be remembered, were 
preliminary only ; he dealt as matter of first instance with 
sterilised soil. But he found that the microbe in question when 
it was implanted, in the absence of other bacteria, into soil 
obviously organically polluted, speedily increased and spread 
abroad ; whereas when, again in the absence of other bacteria, it 
was sown in soil from an area altogether uninhabited and 
uncultivated, it languished and quickly died out. It was, therefore, 
determined that Dr. Martin should in 1897-98, not only repeat 
on a more extended scale his experiments of the previous year, 
but a)so should go on to test in unsterilised soil of both classes the 
ability of the typhoid bacillus to contend with the other microbes 



normallj' present in sucli soils. And further, in view oi' the medic, 

demonatrateil importance of soil, especially polluted soil, as a 'bbpoh 

niultijilying gronnd for disease germs, it was determined to seek a — 
hetter basis of differentisition of polluted and unpolluted soils than 

we at present possess ; and to this end iiiTestigatioii was planned of ^^_ 

the relation between the degree of contamination of one and ^^^| 

another soil with organic matter and the number and character of ^^^| 

the bacteria inhabiting these soils, the research in this souse being ^^^| 
committed to Dr. Houston. 

Under the heading "Chemical and Bacteriological Examination '^^^^ 
of Soils with reference to the Amount and Nature of the Organic ■ bactbb 
Matter and the Number and Character of the Bacteria contained o"^'™ 
in them," Dr. Houston gives in Appendix B., No, 2, an account of ''^^^ 
his proceedings in this direction. In all, he dealt with 21 samples 
of soil representing ; Virgin soils freo almost of vegetation and 
virgin soils abounding more or less with vegetable matter ; ortihard 
and garden soils manured and not manured ; and pasture soils — 
some virgin in the sense that they had not been dressed with 
mnnnre, Others grossly contaminated with raw sewage. Chemically, 
he tested each sample in respect of moisture, free ammonia, organic 
nitrogen (including oxidised nitrogen), and oxygen absorbed from 
permanganate. Bacterio logically, he tested the quantity of 
iiacleria in each sample, and determined for each soil the nature of 
the bacteria which were present in greatest abundance, paying 
special attention to such as appeared to exist in the soil in spore 
form. Also, he made particular search in each instance for 
microbes commonly present in excrement — snch as bacillus coli 
and bacillus enteritidis sporogenes. His purpose was to ascertain 
Vfhether by any one, or by any combination, of the tests which he 
employed ne could obtain trustworthy indication, on the one hand, 
that a given soil, whether or not abounding with vegetable matter, is 
free from comparatively recent excremental pollution ; or, on the 
other band, could determine the degree to which any particular 
soil bad been subject to comparatively recent contamination by 
animal excretions. 

Chemtvallif tested. Dr. Houston found that none of the methods j 
eiiiployed could be regardetl as sufficient for the desired I 
differentiation. Thus, although manured soils from pasture, 
orchard, or garden yielded to chemical tests affirmative response 
as legards contained organic mutter to a far jireater degree than 
virgin soils that were free almost from vegetable matter, yet a 
!rimilar high degree of chemical response was obtained in the case 
of peaty soils which were none the less virgin in the sense of not 
having been subjected to excremental pollution. 

Bacteriohffieal/i/, and with reference lo the number of bacteria 
in soils, Dr. Houston found, as was to be anticipated, that each of 
three experimental soils which were virgin and almost free 
chemically from organic matter, contained by comparison a notably 
small proportion of microbes. But in virgin soils abounding more 
or less with vegetable matter, and also in orchard, garden, and ' 
pasture soils which had not been manured, the number of microbes ' 



^ 



xxii 



Medical was found to vary within very vride limits* Upon the whole, 
rbpobt.^ however, the quantity of microbes in such soils was less than in the 
case of manured pasture, orchard, or garden soils ; and it was 
samples of two soils which had most freely and most recently been 
subject to excremental pollution which proved in each instance to 
contain an altogether exceptional quantity of microbes. 

As regards particular bacteria: — In eight of the twenty-one 
soils examined — namely, two virgin soils which contained vegetable 
organic matter, three virgin soils in which vegetable organic 
matter was almost absent, an unmanured pasture soil, an nn- 
manured orchard soil, and one recently manured garden soil — 
Dr. Houston failed to discover bacillus coli or any bacillus strongly 
resembling bacillus coli. As to the remaining thirteen soils, sub- 
cultures in each instance were made of the microbes therefrom 
presenting prima facie resemblance to bacillus coli, and the 
capacity of these microbes was further tested as regards pro- 
duction of indol, formation of gas in shake culture, and acidity 
and coagulation of milk. In the case of nine of these thirteen 
soils a coli-like bacterium was found to possess culturally, in the 
case of subcultures from orchard or garden soils a dtrong, and in 
the case of subcultures from virgin soils a faint, resemblance to 
'* typical bacillus coli," but nevertheless they all failed to respond 
affirmatively to every one of the tests employed. But in the case 
of the remaining four of the thirteen soils yielding coli-like 
organisms, the suspected bacterium responded in every instance to 
all of these tests ; and thus, Dr. Houston infers, each of these four 
soils is to be considered as containing "typical" bacillus coli. 
As matter of fact, of the four soils in question, two had l)een 
recently and heavily polluted by excrement, while other two 
appear to have been exposed, though in less degree, to excremental 
contamination. 

On testing each of the 21 samples of soil qualitatively 
and quantitatively for bacillus enteritidis sporogenes, Dr. Houston 
ascertained : That in none of three virgin soils almost free from 
vegetable organic matter, nor in other three virgin soils which 
abounded more or less in vegetable matter, nor in an unmanured 
orchard soil, could the })resence of spores of this microbe be 
detected ; that in the case of other three soils abounding in 
vegetable organic matter, but reputedly virgin, and also in the 
case of certain unmanured orchard and garden soils, six)res of 
bacillus enteritidis, though detectable, were for the most part 
present in relatively small quantity only : Whereas, in every one 
of other five soils, an orchard and four manured garden soils, these 
spores were not only readily found, but were present in greater 
relative amount than in similar soils which were unmanured or in 
the three reputedly virgin soils which had been found to contain 
them. Finally, in a sample of soil which had been recently and 
heavily exposed to pollution by excrement, and in one other soil 
which probably had been more remotely exposed to considerable 
excremental pollution, spores of bacillus enteritidis were found in 
exceptionally large quantity. 
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Future workers are likely to timi i)r. Houston's exhaustive 
inqniry not only of valun as affording useful indication of means 
whereby" the degree of escreinantal pollution of soil may be 
determined, but as instructiva also in reference to the several 
microbes most comniooly to be met with in soils of the sorts which 
he studied. If it be hereafter established that certain of these 
microbes are constantly and abundantly present in particular soils, 
and are absent from soils of dissimilar sort, much advantage will, 
as Dr. Houston })oints out, accrue to the bacteriologist who is 
endeavouring to ascertain whether the washings of one or another 
surface soil have had access to sources of water supply. In any 
case, search in water-supplies for microbes, such as bacillus 
enteritidis, which do not appear to exist in any considerable 
quantity in pure soils, bnt which appear to be reliitively abundant 
in excrementally polluted soils, is liKely to prove of considerable 
value in considering the question of contamination. 

In continuation of his researches into the viability of the 
typhoid bacillus in sterilised soil, Dr. Martin has submitted to ex- 
periment nine additional samples of earth (Appendix B., No. 3). 
As before, some soils were prima facie favourable, others unfavour- 
able to the growth of the bacillus. The result has been wholly 
to confirm his previous observations. Soils obviously polluted 
with animal organic matter sustained, while virgin soils proved 
hostile to, the life-processes of the microbe. Virgin soils were 
hostile in the above sense whether or not they contained abundance 
of vegetable organic matter. In sterilised soils favourable to the 
typhoid bacillus, diverse temperature, provided always the soil 
remained moist, made little difference to the microbe. It main- 
tained itself in such soil at 37° C, at the ordinary temperature of 
tile laboratory, and also under the temperature conditions (3° to 
16° C.) of an out-of-door shed. In a jiarticular experiment with 
sterile organically polluted soil, the typhoid bacillus maintained 
its existence for 450 days ; and, furthermore, towards the end of 
this period, this " soil-culture " of the bacillus, after it had been 
dried and powdered to dust, still yielded the microbe in viable 
condition, and, presumably, in virulent phase. 

Dr. Martin's more difficult task of testing the ability of the 
typhoid bacillus to maintain itself in soil in which it is brought 
in competition with other bacteria, is as yet in its initial stages, 
but has already yielded interesting result in one instance. To 
a mixture of the several sterilised soils which were found favour- 
able to the life-processes of the typhoid bacillus, and in which 
bacteria belonging to the bacillus coli group were ascertained to be 
predominant micro-organisms, he utlded broth culture of the 
typhoid bacillus in the usual way, and placed the sample thus in- 
oculated in an out-door shed, the temperature of which ranged 
during the experiment between 3° and 16° C. At the end of 
50 days the typhoid bacillus was recoverable from this soil at 
^ the point at which it bad been inoculated. It had survived in 
^L competition with the bacillus coli-like micro-organisms, but had 
H not mxiltiplied. 
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It was in 1882 the dictum of Sir George Buchanan, my 
predecessor in oflSce, that, in regard of quality of a given 
water, '^the chemist can, in brief, tell of impurity and hazard, but 
not of purity and safety"; that, *' while we must ever be on the 
watch for the indications that chemistry affords of contaminating 
matters gaining access to our waters, we must (at any rate till 
other methods of recognition are discovered) go l>eyond tno labora- 
tory for evidence of any drinking water being free from dangerous 
organic polhition " — " must go . . . .in search of the con- 
ditions surrounding water sources and affecting water services." 

Notwithstanding that the bacteriologist has since 1882 come to 
our aid, it may be doubted whether we are yet in possession of 
laboratory methods for the prompt and certain recognition of 
uniform purity and safety of water. But there can be no 
question at all that in bacteriology we have a ready means of 
detecting contaminating matters in waters which, from the 
chemists' view-point, would be classed as " of high degree of 
, purity." In illustration of the delicacy of bacterioscopic tests, as 
compared with chemical tests, in detecting undesirable, if not 
dangerous, ingredients in water, I append a paper (Appendix B, 
No. 4\ recording cert-iin jo'nt laboratory experiments by 
Drs. Klein and Houston. These observers added to a number of 
separate samples of sterile distilled water various '' minimal " 
quantities of raw sewage, obtaining thereby sewage dilutions 
ranging between 1 in 100 and 1 in 20,000. These they proceeded 
to test severally, chemically and bacterioscopically. Their 
chemical tests consisted in the application of the ammonia and 
permanganate processes ; their bacterioscopic tests were directed 
to the isolation of bacillus coli and of bacillus enteritidis sporo- 
genes. Asa result of their procedures, they ascertained that while 
the majority of their sewage dilutions would be classed chemically 
as at least organically safe drinking water, they had no difficulty 
whatever in detecting in each and all of them not only bacillus coli 
but also bacillus enteritidis. As a matter of fact, they, in a 
separate experiment, were able to identify the latter microbe in 
liquid made up of only one part of crude sewage in each 500,000 parts 
of distilled water ; and similarly, they succeeded in obtaining from 
a sample (taken below Staines) of Thames water, which contained 
less than 800 aerobic microbes per cubic centimetre, both this 
microbe and also bacillus coli. 

The streptococcus Scarlatinae or Conglomeratus, discovered by 
Dr. Klein a dozen years ago alike in the blood of scarlatina 
patients and in the udder-ulcers of cows the milk from which had 
been disseminating scarlatina, has, in more recent years and on 
Continental authority, been found constantly present in the throat 
secretions of persons in the acute stage of that disease. This 
latter fact Drs. Klein and Mervyn Gordon have in the course of 
their researches as to " Return Cases of Scarlatina " fully 
confirmed. (Appendix B., No. 5.) But though ever present in 
the throats of patients suffering from this disease in its earlier 
stages, this streptrococcus could not be found by these observers 



■during convalescence from scarlatinn in the skin shed by patients 
I in their progress towards recovery ; nor could it be fonnd by them 
in the urine of snch persons, or in the ear discharge from which 
some scarlatina convalescents suffer. But in the nasal discharge 
of persons all but well of their scarlatina this streptococcus was 
sometimes found, and, most important of all, it was fonnd to 
persist, and even to recur, in abundance, in the throat secretions of 
certain scarlatina patients long after these persons had to all 
appearance completely recovered from their illness. 

In all probability it is persons who thus retain, or reproduce, in 
their throats streptococcus scarlatina), at dates many weeks 
subsequent to their attack, that are able on their return home 
from Hospital to infect other persons brought into close relation 
with them. Obviously, therefore, further observation on an 
extended scale is required as to the proportion of scarlatina 
patients in which this streptococcus scarlatinsB is apt to occur, 
whether in throat secretion or in nasal discharge, in the post- 
convaiescent stage of their malady. 

In a further Report on Glyciuerated Calf-Lymph (Appendix B., 

I So, 6), Dr. Blasall gives an account of one additional year's ^ 

J experience in vaccinating the calf ; in collecting lymph from the 

calf ; in glycerinating snch lymph and in storing it ; and as to the 

results of his bacterial testing of glycerinated calf-lymph 

innnediately prior to its use in vaccination. In all respects this 

additional experience has proved satisfactory. It comprised 

17 vaccinated calves, the testing of the glyoenuated lymph from 

which involved some 250 plate cultures. Almost invariably agar 

plates, inoculated, four weeks subseqv^nt to collection and glyceri- 

nation, with samples of the lymph from these 17 calves, failed to 

exhibit growth of extraneous micro-organisms, in the few 

instances, in which microbic growth appeared on snch " four-week 

plates," the resistant bacterium proved to be either bacillns 

aabtilia or bacillus mesentericue vulgatus, microbes which, as 

ter experience showed, may be practically excluded from lymph 

by scrupulous attention to the cleansing of the vaccinated area on 

I the calf immediately antecedent to collection of lymph from the 

[ vesicles. 

For the rest. Dr. Blaxall has carried ou a series of intaresting 
experiments on the viability of the tubercle bacillus in glycerinated 
catt-lymph to which this pathogenic microbe had been purposely 
and abundantly added ; and on the activity qaa vaccination of 
samples of glycerinatod calf-lympb which, after having been found 
free of extraneous micro-organisms, had been subsequently stored 
for considerable periods of time. He finds that the added tubercle ■ 
bacillus is invariably killed off by a month's sojourn in this ' 
glycerinated lymph ; that after having been thus dealt with it will 
not grow in its appropriate culture media, nor produce any 
pathogenic effect whatever on the guinea pig. And as regards the 
keeping quality of glycerinated lymph, ho finds that at a period 
_ nine months subsequent to its having been demonstrably free from 
^L extraneous microbes, it is potent to cause in babies vaccinia vesicles 
^B in 100 per cent, of the points at which it was inserted, 
^ft itwil 
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In Appendix B, No. 7, Dr. Klein supplies a further note on the 
small bacillus, hadllus albus, isolated by him from scabs of the 
eruption of human variola. With a pure culture of this bacillus 
he obtained last year some results simulating vaccinia in a 

Particular calf, two oat of 49 cutaneous insertions of the material 
aving afforded what might be thought of as positive result. He 
was able to transmit the local disease thus induced to other calves, 
but none of them, including the calf of initial experiment, resisted 
subsequent vaccination with current calf-lymph from the Board^s 
Animal Vaccine Station, lie has since further tested his cultures 
of this bacillus by inoculating such culture re))eatediy in large 
amounts subcutaneouslt/, instead of cutaiieously, into calves and iuto 
monkeys. In neither animal was any notable effect, local or 
general, produced. The calves four or five weeks after the 
termination of the experiment were found fully susceptible to 
typical vaccinia on their vaccination with current animal vaccine 
lymph ; the monkeys were not tested in this fashion, for the 
reason that they died meanwhile of some inter-current diarrhceal 
malady. 

I have the honour to be, 

Sir, 

Your obedient Servant, 



November 1898. 



mCHP' TiiORNE THORNE. 
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^0.1. 

Digest of the Vaccination Officers' Returns with regard 

to children whose Births were registered in the Year 1895. 

The following is a summary of the twenty-foiuth annual return 
imder the Vaccination Act, 1871. Of 921,512 hirths returned to the 
Board hy the several Vaccination Officers in England and Wales as 
registered during the year 1895, the number which, at the time the 
return was made, had been registered as successfully vaccinated was 
624,690 (being 67.8 per cent, of the whole), and the number regis- 
tered as having died unvaccinated was 104,830 (or 11.4 per cent, 
of the whole). Of the remaining 191,992 children, 2,962 (or 0.3 
per cent, of the whole) had been registered as insusceptible of 
vaccination; 16 (or 0.002 per cent.) as having contracted small- 
pox before they had been vaccinated; 13,997 (or 1.5 per cent.) as 
having their vaccination postponed by medical certificate; leaving 
175,017 (of 19.0 per cent.) as " removed," " not to be traced " or other- 
wise imaccounted for. If from the 921,512 births returned by 
these officers deduction be first made of the deaths that took place 
before vaccination, it appears that of the surviving 816,682 children, 
there were registered at the time of the return 76.5 per cent, as 
successfully vaccinated; 0.4 per cent, as either insusceptible of 
vaccination or as having had small-pox ; and, including 1.7 per cent, as 
under medical certificate of postponement, 23.1 per cent, as at that 
time not finally accounted for as regards vaccination. 

The proportion of cases not finally accoimted for in England and 
Wales for 1895 is 20.5 per cent.; in the metropohtan returns 24.9 
per cent. , in the provincial returns, 19.8. Of the registered births 
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of the twenty-four years 1872-95, the proportion no!, finally aocounted 
for in r^;ard to vaccination in each year respectively has beeo as 
follows : — 



MetropoliH. 

1 


RcHt of 

Rn»rliin(l. 


1>U^( 


Mi'tn)i»oli-». 
6*8 


Ko-«t of 
Kntrlnnd. 

5*3 


1872 


i 8-8 


45 


1873 


I 8*7 . 


4-3 


1885 


7 


55 


1874 


! 8-8 • 


41 


iKStl 


7*8 


«l 
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93 
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9*0 


6*7 
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11 r, 
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1879 
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1880 


' 7*0 
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5*7 


43 


1H«»3 


1 18*2 


l.->-7 


1882 


6*« 


4*5 


18l»t 


2«fr, 


Itro 


1883 


6*5 


4-9 


1895 


24 'l* 


19*8 1 



In 1895 the proportion of cases unaccounted for, after deduction 
of the postponed cases, in the Metropolis and in the rest of England 
was 23.4 and 18.2 per cent respectively. 
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ENGLAND & WALES .. 921,512 



Ditto (excluding Metro- 
politan Unions). 

Metropolitan Unions . . 



Counties. 

England : 
Bedford . . 

Berks 

Bucks 

Cambridge 

Chester 

Cornwall 

Cumberland 

Derby 

Devon 

Dorset . . 

Durham 

Essex 

Gloucester 

Hereford 

Hertford 

Huntingdon 

Kent (extra-metropolitan) 

Lancaster 

Leicester* 

Lincoln 

Middle8ez(ez.-metropolitan) 

Monmouth 

Norfolk 

Northampton 

Northumberland . . 

lOfUl 



787,427 



134,085 



624,690 



538,651 



86,039 



4,542 

7,256 

4,532 

5,407 

21,383 

8,629 

7,951 

14,918 

16,775 

5,021 

39,186 

26,715 

15,498 

3,105 

7,095 

1,C48 

. 22,578 

134,083 

12,342 

13,769 

17,465 

10,292 

13,362 

9,728 

17,643 

«Ree 



543 

6,020 

2,751 

4,435 
17,463 

5,690 

5,6^ 

7363 
14,103 

3,943 
27,394 
18,982 

9,738 

2,627 

5,002 

1,065 

17,617 

87,621 
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8,601 
12,816 

7,742 

7,696 

2,492 
12,697 

footnote 
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15 
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11 
76 
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11 
30 
44 

4 
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61 

7 
19 
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18 

11 
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62 
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104,830 



13,997 



90,813 i 12,014 



14,017 1,983 



572 

615 

447 

511 

2,381 

1,053 

836 

1,808 I 

1,479 

405 I 

4,968 ' 

2,584 

1,721 

251 

635 

117 

2,098 

17,795 

1,938 

1,675 

1,640 

1,064 

1>,664 

1,103 

2,172 



8 
136 

56 

79 
332 
132 
166 
125 
333 

94 
653 
718 
466 

61 

150 

7 

485 

1,718 

13 
280 
847 
364 
128 

44 
272 



175,017 
143,588 

t 

31,429 



3,415 

467 

1,264 

371 

1,131 

1,750 

1,314 

5,092 

816 

575 

6,091 

4,321 

3,497 

159 

1,289 

58 
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26,564 

9,424 

3.180 

2,666 

1,104 
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2,450 
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15'4 
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COUNTIES— cow ^. 
England— con/. 

Nottingham 

Oxford 

Rutland 

Salop 

Somerset 

Southampton 

Stafford 

Suffolk 

Surrey (extra-metropolita n ) 

Sussex 

Warwick 

Westmorland 

Wilts 

Worcester 

York, East Riding .. 
York, North Riding . . 
York, West Riding .. 



WALES!: 
Anglesey 
Brecknock 
Cardigan 
Carmarthen 
Carnarvon 
Denbigh 
Flint 

Glamorgan 
Merioneth 
Montgomery 
Pembroke 
Badno .. 



17,863 

5,025 

556 

7,075 

14,280 

19,044 

35,397 

10.156 

15,629 

14,(»93 

23,6»2 i 

1,673 ' 

a912 

19,293 

13.234 

10j>30 
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10,793 

3,770 
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5,620 
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21.619 
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CHESTER. 




















Birkenhead 


4,370 


3,836 


16 


• • 


422 


23 


73 


2-2 




Bucklow 


1,767 


1,541 


9 






162 


30 


25 


3*1 




Chester 


1,519 


1,265 


6 






177 


28 


43 


4*7 




Congleton 


967 


798 


2 






98 


44 


25 


7-1 




Macclesfield 


1,552 


1,299 


1 






180 


37 


35 


4*6 




Nantwich 


2,117 


1,'845 


5 






227 


54 


114 


7*9 




Northwich 


2.071 


1 






182 


16 


27 


2*1 




Runcorn ., 


1,246 
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5 
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33 


75 


8*7 




Stockport 
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21,383 


17,463 


76 


• • 


2,381 


332 


1,131 


6*8 




CORNWALL. 




















Austell, St 


942 


707 


• • 


• • 


110 


9 


116 


13'3 




Bodmin 


499 


427 


• • 
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Camelford 


216 


165 


■ • 






11 


21 


19 


18-5 




Columb Major, St. " . . 


408 


281 


• • 






46 


• • 


81 


19*9 




Falmouth 


626 


58 


• • 






61 


• • 


507 


81*0 




Germans, St 


458 


403 


1 






35 


6 


13 


4*1 




Helston 


594 


435 


1 






92 


20 


46 


in 




Launceston 


372 


316 


• • 




. : 29 


6 


21 


7*3 




Liskeard 


685 


530 


• • 




. ' 64 


8 


83 


13*3 




Penzance 


1,382 


991 


• • 




198 


25 


168 


14*0 




Redruth 


1,440 


756 


2 






256 


11 


415 


29*6 




Stratton .. •. 


203 


159 


• • 






17 


3 


24 


13*3 




Truro 


804 


462 


• • 






99 


15 


228 


30-2 






8,629 


5,690 


4 


• • 


1,053 


132 


1,750 


21*8 




CUMBERLAND, 




















Alston- with-Garrigill . . 


78 


63 


2 


• • 


9 


2 


2 


5-1 




Bootle 


465 


383 


• • 






47 


18 


17 


7*5 




Brampton 

Carlisle .. 


241 


198 








15 


14 


14 


11*6 




1,719 


1,443 


4 






174 


68 


30 


5*7 




Cockermouth 


2,147 


744 


1 






255 


4 


1,143 


53*4 




Longtown 


208 


180 


• • 






19 


1 


8 


43 




Penrith 


597 


504 


1 






54 


18 


20 


6-4 




Whitehaven 


1,827 


1,536 


3 






194 


36 


58 


5-1 




Wigton 


669 


573 


• • 






69 


5 


22 


4-0 






7,951 


5,624 


11 


• • 


836 


166 


1,314 


18-6 




DERBY. 




















Ashbourne 


564 


473 




• • 


48 


2 


41 


7*8 




Bakewell 


857 


687 


1 






72 


15 


82 


11*3 




Belper 


2,170 


1,612 


5 






246 


1 


306 


14 i 




Chapel-en-le-Frith 


700 


571 


4 






57 


17 


51 


9-7 




Chesterfield 


4,794 


2,817 


11 






622 


64 


1,280 


28*0 




Derby 


2,941 


283 


4 






454 


• • 


2,200 


74'8 




Glossop 

Hayfleld 


743 


102 








108 


• • 


533 


71*7 




352 


292 


• • 






28 


6 


26 


91 




Shardlow 


1,797 


1,028 


6 






173 


20 


573 


330 






14,918 


7,863 


30 


• 


• 


1,808 


125 


5,092 


35*0 





RjngKbridae 
NewtoD Aobo 



Plympton St. Mary 



3: 



llii 



D0B6ET. 

Blandford 

BridpoTt ., 

DorobBster 

Poole 

ShaftBBbnry 

Bberborne 

Stcrmineter 

Warebniu and Pnrbeck 

Weymouth 

Wimbornp and Cranbornt 



OuteiUHLCl,, 



BiUeriiMy 
Brain tree 
Ohelmsf ord 
Oolfhesler 

nfftfud " 
Loiden and Win's'li 
Waldon .. 

Oraett '.'. 
Roohford .. 
Bomlord .. 
aaffron Walden 
TeDdrine-- 
WeetHam 



OLOUCESTEB. 

Barton BoBie .. 

Brlatol 

Cheltenham 
Chipping Bodbnry .. 

DoTBlHy 

Glance&ter 

Newsnt 

Nonlileaeh 
Stow-on-tho-WoH . , 

Tetbory .. 
Tewkesbury 
Thornbary 
■WoBtbnry-an-Severn 
"WheaMnhuiflt ,. 
Wlnohoonib ., 



HEREFOnO. 

Bromynrd ., ,. 
Dnro 

Klnirton '.'. '.'. '.'. 

I,Bdhnry 

Leominster 

Weohley '.'. '.'. 



Dtgestot 

TiKclDatlai 

Offloen' 






I if 

■5 ■ > ,2 






HERTS. 

AlbaBR, SL 

Berklmmpetead 
Bishop Storttord 
BanliDriord .. 
' Hatfleld .. 
Hemel Hempstead 

Hltcbin '.'. 
Boreton ■ ■ 

Watford .. 



HtJNTINaDON. 
HnnHngdon 

IVC8,S1. 

Neots, St. 




.EBNT (BrcRA. Hetbo- 



Adhford. East 
Ashford, West 

Bromley . . 

Oaateibory 



PftvorahttL. 
GravcBcnd aod IkliltoD 
HollinsboDm 



Vacolnatio 

Officers' 

BstoniB,!! 



LANl' ASTER. 

Aebton -under-Lym- , , 
BttiTow-m-Fiirnesa .. 
BaruiS-iipon-IrwBll .. 
Blneklmm .. .. 

Bolton 

Bumley 

Bury 

Ohorley 

Ohorlton 

Olithoroe 

Fyldo, The 

GarBlane 

HaBllneoen 
lAn(!ast«r . ■ - - 

Leigh 

Liverpool ^ 

LuDesdnle 
Manche8t«r 

Oldbam 

Ormeklrk 

Preston 

FresCwlch 

Bochdale 

BoUord 

Todmorden 
ToitethPurk .. 
UlTerBton 
Warrington 
West Derby 



Ashby-de-la-Zonoh 
Barrow-on-Softr 
Billeedon .. 
Blaby 

Hinokley .. 
Leicester .. 
Longhborongli .. 



Oainsboroiink . 
Qlanfoid Brtgg . 
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LINOOLN-<row/. 

Grimsby 2.401 

Holbeaoh 446 

Homcastle 486 

Lincoln 1,966 

Louth 731 

Sleaford ! 626 

Spalding 605 

Spilsby , 579 

Stamford ,425 

! 13.769 



MIDDLESEX 
( EXTBA MBTBOPOLITAN ). 

Brentford 4,172 

Edmonton 8,057 

Hendon i 3,555 

Staines K.54 



1,641 


12 


3!»2 


87 


269 


14*8 


133 


• • • • 


48 


• • 


28.'> 


.'Hi- 4 


324 


1 


44 i 


4 


113 


241 


1,451 


3 . .. 


26.5 . 


74 : 


173 


12*6 


.564 


1 


82 1 


27 


<i 


. W8 


434 


• • • • 


58 


8 


126 


L'l*4 


159 


• • • • 


49 i 


• • 


397 


6.'i*6 


488 


4 


r>3 ! 


13 


21 


5-9 


369 


.'> 


30 


2 


19 


4-tf 



8,601 



V> 



Uzbridge 



MONMOUTH. 

Abergavenny 
Bedwellty 

Ohepstow 

Monmouth 

Newport 

Pontypool 



NOBFOLK. 



827 



3,335 

5,601 

2p08 

655 

717 



17.465 



12.816 



39 

35 

26 

4 

3 

m 



Aylsham 

Blofleld 

Depwade 

Docking 

Downham 
Erpingham 

Faith, St 

Flegg, Ea«t and West . . 

Forenoe 

Freebridge Lynn 

Ouiltcross 

Henstead 

King's Lynn 

Loddon and Clavering 

Mitf ord and Launditeh 

Norwich 

Smallburgh 

S waffham 

Thetford 

Walsingham 

Wayland 

Tarmouth, Great 



739 

2,765 

567 

872 

3,821 

1,528 



629 

\^ 

441 

597 

3,096 

1,134 



1 

1 

> • 

12 



1,675 



280 3,180 



2a'\ 



407 1 


11 


762 


262 


.S28 


70 


81 


• « 


62 


4 



."{80 

U^97 

623 

114 

41 



1,610 ; 347 



I 



59 


1 


287 


201 


^ 


5 


93 


21 


438 


it 


149 


59 


1.0W 


364 



2,565 



49 
431 

83 
159 
198 
184 



y4 

20*6 

19-5 

13*3 

5-4 



16'6 



6*8 
22'9 
15*5 
20*6 

7*2 
15'8 




NOBTHAMPTON, 




BracUey 


SI 
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NOBTHUMBEBLAND. 

Alnwick 

Belford 

BeUlngham 

Berwlok-OTon -Tweed 

CoBtleWarS 

Qlendole 

HaltwblGtle 

Heibam 

Morpeth 

Newcastle-on-Tyne ■■ 

Bothbory 

Tyaemonth 



NOTHNGHAM. 



OXFOBD. 

BaDbuTy 

cKippin^ Norton 

HeDley 

Thania 
■Woodstock 
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SOUTHAMPTON— cow/. 


















Hartley Wintney 


713 


571 


2 






79 


9 


52 


8*6 


Havant 


273 


252 


• ■ 


, 




13 


3 


5 


2*9 


Hursley 

Kingsclere 


100 


89 


• • 






6 


2 


3 


5-0 


261 


235 


• • 






21 


2 


3 


1*9 


Lymington 

New Forest 


370 


311 


• • 






31 


3 


25 


7*6 


374 


326 


• • 






23 


3 


22 


6*7 


Petersfleld 


275 


234 


3 






17 


3 


18 


7*6 


Portsea Island 


4,896 


4,183 


29 






547 


31 


106 


2*8 


Kingwood 


162 


154 


• • 






6 


« • 


2 


1*2 


Bomsey 


276 


244 


• • 






21 


3 


8 


4*0 


Southampton . . 


1,874 


1,539 


16 






203 


24 


' 92 


6*2 


South Stoneham 


1,787 


1,417 


2 






144 


61 


163 


12*5 


Stockbridge 


143 


129 


• • 






8 


• • 


6 


4-2 


Whitchurch 


190 


162 


2 






13 


3 


10 


6*8 


Wight, Isle of 


1,906 


1,485 


5 






156 


35 


225 


13*6 


Winchester, New 


728 


605 


• • 






68 


6 


49 


7-6 




19,044 


15,539 


70 


• • 


1,733 


273 


1,429 


8*9 


STAFFORD. 
















Burton-on-Trent 


2,930 


1,150 


4 .. 


344 


41 


1,391 


48*9 


Cannock 


1,550 


1,106 


2 






159 


13 


270 


18*3 


Oheadle 


797 


626 


2 




. 1 83 


16 


70 


10*8 


Leek 


1,360 


1,085 


1 




151 


73 


50 


9*0 


Lichfleld 


1,397 


1,244 


9 




101 


10 


33 


3*1 


Newcastle-under-Lyme 


1,415 


1,260 . 


1 




. i 133 


1 


20 


1*5 


Seisdon 


508 


372 


• • 




. ; 51 


1 


82 


18-3 


Stafford 


865 


711 


• • 




. ; 82 


24 


48 


8*3 


Stoke-upon-Trent 


4,95C 


3,689 


8 




801 


62 


390 


9-1 


Stone 


941 


.795 


1 




. ; 107 


12 


26 


4-0 


Tarn worth 


751 


562 


2 




55 


12 


120 


17*6 


Uttoxeter 


440 


346 


• • 




. , 51 


1 


42 


9-8 


Walsall 


3,888 


1,828 


34 




. i 660 


32 


1,334 


35 '1 


West Bromwich 


5,019 


2,025 


22 






634 


133 


2,175 


46*1 


Wolstanton and Burslem 


3,316 


2,626 


2 






4.57 


• • 


231 


7-0 


Wolverhampton 


5,270 


2,224 


d2 






815 


172 


2,037 


41*9 




35,397 


21,649 


110 


• • 


4,716 


-603 


8,319 


25-2 


SUFFOLK. 


















Blything 


728 


655 


2 .. 


60 


4 


7 


1*5 


Bosmere and Claydon 
Bury St. Edmunds 
Coxford 


423 


364 


1 
• • • 




29 


4 


26 


7*1 


427 


338 


.. 1 . 




54 


8 


27 


8*2 


471 


427 


• • • 




33 


2 


9 


2*3 


Hartismere 


362 


306 


• • 






30 


7 


19 


7-2 


Hoxne 


310 


266 


1 






31 


1 


11 


3-9 


Ipswich 


1,871 


765 


7 






283 


53 


763 


43*6 


Mildenhall 


246 


209 


• ■ 






30 


2 


5 


2*8 


Mitiord and Lothingland . . 


1,256 


996 


7 






129 


9 


115 


9*9 


Plomesgate 


489 


424 


• • 






43 


2 


20 


4*5 


Risbridge 

Samford 


486 


416 


« • 






54 


3 


13 


3*3 


354 


313 


1 






30 


1 


9 


2-8 


Stow 


546 


487 


• • 






38 


5 


16 


3-8 


Sudbury 


781 


643 


• • 






70 


13 


55 


8*7 


Thingoe 


398 


347 


1 






30 


12 


8 


5*0 


Wangford 

Wooabridge 


394 


356 


^ ^ 






33 


• 2 


3 


1*3 


614 


505 


2 






63 


10 


24 
1,140 


7*2 




10456 


7,817 


21 


• • 


1,040 


138 

1 
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WESTMORLAND. 



East Ward 
Kendal 
West Ward 



WILTS. 

Amesbury 

Bradford 

Calne 

Chippenham 

Criuklade & Wootton Basset 

Devizes 

High worth and Swindon . . 

Malmesburjr 

Marlborough 

Melksham 

Mere 

Pewsey 

Salisbury 

Tisbury 

Warminster 

Westbury and Whorwells- 

down. 
Wilton 



WORCESTER. 



Bromsgrove 
Droltwich 
Dudley 
Evesham .. 
Kidderminster .. 
King's Norton . . 
Hartley . . 
Pershore . . 
Shipston-on-Stour 
Stourbridge 
Tenbury . . 
Upton-on-Severn 
Worcester 



YORK, EAST Riding. 

Beverley 

Bridlington 

Driffield 

Howden 

Kinpston-upon-Hull .. 

Patrington 

Poeklington 

Scyilcoates 

SEirlaugh 

York 



C fl o 



f^T^ 






J3 O O O 

o 



317 


272 


1 


• • 


27 


3 


14 


5-4 


1,137 


1,014 


2 


• • 


89 


9 


23 


2-8 


219 


194 


• • 

3 


• • 

• • 


17 


• 


8 


3-7 


1,673 


1,480 


133 


12 


45 


3-4 


172 


147 






12 


• • 


13 


7-6 


242 


201 






22 


• • 


19 


7-9 


223 


152 






10 


4 


57 


27-4 


606 


435 


i 




49 


26 


95 


20-0 


346 


103 






29 


6 


208 


61-8 


189 


329 


i 




23 


18 1 


118 


27-8 


1,633 


485 






128 


143 


877 


62-3 


301 


244 






25 


6 


26 


10-6 


224 


204 






14 


• • 


6 


27 


453 


79 


i 




35 


• • 


338 


74-6 


160 


135 






16 


4 


5 


5*6 


294 


264 






21 


3 


6 


3-1 


694 


600 






55 


14 


25 


5-6 


221 


178 






21 


14 


8 


10-0 


322 


266 


2 




25 


• • 


29 


90 


262 


194 






15 


3. 


50 


20-2 


270 


228 






17 


10 


15 


9-3 


6,912 


4,244 


5 




517 


251 


1,895 


310 


968 


783 


5 




115 


15 


50 


6-7 


516 


432 


1 




52 


11 


20 


6-0 


5,534 


4,228 


13 




675 


95 


523 


11-2 


492 


356 


1 




36 


4 


95 


20-1 


1,057 


926 


7 




92 


7 


25 


3-0 


4,245 


2,751 


24 




481 


29 


mo 


23-3 


441 


385 


2 




35 


17 


2 


4-3 


365 


319 


• ■ 




39 


2 





1-9 


439 


363 


1 




36 


8 


31 


8-9 


3,067 


2,676 


10 




308 


17 


56 


2-4 


198 


160 


2 




16 


4 


16 


10-1 


574 


498 


• • 




46 


5 


25 


5-2 


1,397 
19,293 


993 


3 


• • 


184 


39 


178 


15*5 


14.870 


69 


2,115 


253 


1,986 


11-6 


727 


596 


3 




77 


18 


33 


7-0 


460 


280 


1 




54 


2 


123 


27-2 


507 


438 


2 




49 


8 


JO 


3-6 


376 


315 


5 




43 


1 


12 


3-5 


2,655 


1,742 


12 




392 


5 


504 


19-0 


208 


161 


• 




23 


1 


23 


11-5 


392 


334 


• • 




44 


4 


10 


3-6 


5,089 


3,503 


16 




684 


60 


826 


17-4 


250 


205 


• « 




30 


5 


10 


6-0 


2,570 


2.082 


14 




308 


46 


1-ja 


6-5 


13,234 


9,656 


53 


• • 


1,704 


150 


1,671 
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Ay8garth .. 

Bedale 

EasinfTwold 

Ouisboroogh 

Helmsley .. 

Kirkby Moomide 

Leybara . . 

Malton 

Middlesbrough 

Northallerton 

Pickering .. 

Beeth 

Richmond 

Scarborough 

Stokoiiley . . 

Thirsk 

Whitby . . 






YOKK. West Ridixo. 



Bamslcy .. 
Bierley, North 
Bradford . . 
Bramley .. 
Dewsbury 
Doncaster 
Ecclcsall Bierlow 
Goole 

Halifax . . 
Hemsworth 
Holl-eck .. 
Huddorsfleld 
Hunslet . . 
Keighley .. 
Knaresborough . . 
Leedfl 

Ousebum, Great 
Pateley Bridge . . 
Penistone . . 
Pontefract 
Rlpon 
Rotherham 
Saddleworth 
Sedbergh .. 
Selby 
Settle 

Sheffield . . 
Skipton 
Tadcaster . . 
Thome 
Wakefield . . 
Wetherby . . 
Whariodale 
Wortley . . 



RETI'KN.*). ISXi. 






YORK, North Riding. 



V e 

9 






M 

■ 

1 



i 

C 



r 

a 

> 

a 
p 



I ' 

S ! 3 



a 



\iin 

— 99^ 












H.T. 


INS, 181 


. 












i 

i 




^ 


1 
















1 














f 


^ 


^ 


& 


11 
Jill 




1 




|i 


i 


1 


t- 


(§ 


ANOLKSET. 


















H^rS»d!; :: v. v. 


aai 

m 


IS 






S3 


S 


13 


4;3 




m 


aaa 






7:t 


5 


23 


311 


BRECKNOCK. 
































4 




































Huy 


















im 


1^ 






17B 


sa 


m 1 «-7 


C AUDIO AN, 




































Abery^twith 




































!M 


187 






!S 


i 




ii 




L47fl 


1^15 






1(17 


11 


lis 


TO 


GABMABTHBN. 




















m 


774 
















































































8 




1-3 




*31l 


3.831 


1 




4te 


22 


1B2 


4-1 


OARKAHVON. 




















S61 








8B 


11 


3J 


H'B 




















K,"H :: :: :: 


















m 








ffij 


1« 


M 


a-; 




3.288 


2,705 


s 




380 




140 


a-a 


DENBIGH. 




























































* 














2Jfl4 


S.iSa 


1 


__ 


SOU 


_1 


:,3 


3 -7 













ItetOTDBill 
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lPP. a.. No. 1 

Hgeatof 
Vaccination 
)fflcer8' 
tetnrns, 1895 



FLINT. 



Asaph, St . 
Ha warden 
Holywell . 






HirriTUNs, iKCi. 



C 



1 



a: 



! V 






:5 



c 
s 



"2 

c 

X 

s 
o 

S 






710 

f>21 

1,29« 



i,o:>7 



3 

■ ■ 

1 



2,r>27 ' 1,W ' 4 



74 

23 

138 

2:i"i 



10 

5 

44 




^ 



136 
56 

2.")! 



P*7 

27*1 

7*7 

12*3 



QLAMOaGAN. 

Bridgend and Cowhridjre 

Cardiff 

Oower 

Merthyr Tydfll 

Neath 

Pontardawe 

Pontypridd 

Swansea . . 



MERIONETa. 



Bala 
Corwen 
Dolgelley 
Festiniog 



MONTGOMERY. 



Fordon 

Llanfyllin 

Machynlleth 

Newtown and Llanidloes 



PEMBROKE. 



Haverfordwest 
Narberth .. 
Pembroke 



RADNOR. 



Knighton .. 
Rhayader . . 



2,10fi 

i:m 

29H 
4.971 

«S2 
7.315 
4,165 

29,380 



144 

^n 

.'WO 
829 



1,708 1 
5,9.10 ' 27 



244 


• • 


4,095 


6 


2,<<W 


1 


781 


1 

i 


5.801 


« 


3,524 


3 ! 


24,167 


42 


i 





113 
326 
288 
671 



1,721 I 1.398 



398 
461 
270 
539 



919 
4-40 
861 



2,220 



315 
187 

502 



336 
3.19 
239 
4.53 



1,663 , 1,427 



1 

I 



1 I 

1 : 



746 
.'?t>2 
7:)(5 

1,894 



115 
139 

2>4 



2.«6 

K14 

18 

61') 

226 

81 

1,(KW 

427 

.V»16 



2;a 



45 
41 
22 

162 



lf« 
30 



47 

X^ 

2 

1.53 
31 
16 
i;7 

7 



17 


11 


48 


18 


44 


4 


122 


15 



48 



14 



27 



'>22 



14 
4 

9 
27 



31 
lU 

<7 



3 



3 



.Kl 

470 

X^ 

72 

24 

4 

432 

205 



.r)8 1,297 



3 
14 

3 
21 



41 



12 
7 
I 

25 

51 



50 
14 
12 

76 



166 . 
1)18 



4*8 

12-4 
4*5 
2*3 
2*3 
6*8 
5*1 

5*6 



»*7 
7*» 
21 






4*.'^ 
4*6 
3*3 
5*8 



4*7 



70 
41 
2*4 

4*6 



53*7 
i7*l 

40*0 



Inspection of Public Vaccination. app.a^ 

List {aiphapetically arranged) of 312 Unions inspected daring iH^Skvi 

the Year 1897, with reference to the Proceedings under the i*^{^5) 

Vaccination Acts, 1807 and 1871, and an Account of the owatora, 
AWABDS certified by the Board as payable to the respective 
Public Vaccinators out of County Funds. 







> 


Range of Awarda 


Tol.ll Sum 




UNION. 


Is 




in eaclx Untoa. 


awarded 
Union. 


Medi..l 




Minlmom. 


Marimnm 




Abfngdon .. .. 




; 


i-i'i 

1 D 


4 IM 


9 17 


„ Fletcher, 


AlvemtokE .. 




1 






39 1! 


,. BniLeLon-. 


Amerxham .. .. 




4 


2 8 


5 1(1 (1 


14 4 


„ Biu^hanEia. 


AmpllilU 




4 


2 


4 18 


14 13 


„ ThomBon. 


Afaph,Sl 




3 


6 13 


10 17 


25 


„ Whoatou, 






5 


■2 4 


G 3 


33 11 


,. Bac'honaii. 


AhhIord,Eiii,l.. .. 




5 


Old 


B S D 


10 3 


„ Sweeting. 


Ai.liIord,WBBt.. 




i 


3 fl 


la 19 


38 


Do. 






B 


D 3 


n 13 


20 10 


Dr. Fletcher. 


Ateham 




e 


2 U 


ai 4 


30 a 


„ WheaWn. 


AmrteU,St .. .. 




7 


1 2 U 


17 a 


38 11 1) 


Mr. E<iyl8. 


Axbrldgu. 


11 


N 


1 7 


B 2 (1 


39 7 


Do. 


Aylesbniy .. .. 




7 


■2 5 « 


19 10 


47 11 


Dr. Buihaoan. 


Bula 




J 






BIS 


Dr. Wheaton. 


Bangor and Boo unmriB 




a 


5 9 U 


IS If, 


53 2 


Dq. 


Barrow-m-FarBBB-i .. 




1 






135 B 


Dr. FlDt</her. 


BiUTOW- oo-Poar 












, Buehnnaa. 


Bitten Jlegin .. 




)> 


4 S 


vj r 


37 IB 


., BnlBtrodo? 


Barton-opoQ-ItweU.. 




4 


3 8 


?8 1f 


44 8 


„ Fletcher. 


Bosford 


IK 


i:; 


1 4 a 


KB 11 


180 18 


. Mivarf. 


Bath 




B 


4 S 


31 8 


60 S (. 


Mr. Hoyle. 


Beumiiibtor .. 




2 


1 D 


5 3 


3 


Dr. BrnooLoff. 


Bedford 




7 


fi (J 


J (1 


8 


„ Thomson. 






a 


1 


a 3 D 


27 18 


Wr. Eoyle. 



23 



A.PP. A.— No. 2. 

nbpeotion of 
'ablic Vac- 
tination, and 
Lwardsto 
'nblic Vac- 
Inators, 1897. 



UNION. 


4: 

oc 

I! 


n 

-I 

y< 


• 

Range of Awards 
in each I'nion. 

i 




1 

Minimum. 


afaximum. 


Belford 


2 


. 2 


£ «. i\. 

1 1 


£ *. </. . 
3 6 1 


Bellin/ham .. 


6 


1 


• • 


• • 


Berwii'k-on-Tweod .. 


3 


1 


• • 


1 

1 


Beverley 


6 


6 


1 2 


17 11 


Biggleswade . . 


6 


5 


2 


1 3 


Billes Ion 


3 


2 


I 4 


1 6 


Bingham 


4 


3 


3 4 


6 


Birmingham . . 


1 


1 


• • 


• • 


Blaby 


3 


• • 


• • 


• • 


Blackbmn 


10 


4 


6 


7 17 


Bland ford 


5 


4 


1 13 


9 1 


Blean 


4 


4 


3 3 


14 6 


Bljrthing 


8 


5 


2 17 


6 7 


Bodmin 


7 


4 


2 3 


6 18 


Bosmere and Claydon 


3 


1 


• • 


• • 


Bradford (Yorks) . . 


4 





8 10 


14 5 


Bramley 


5 


4 


1 


5 10 


Brecltnoek 




3 


3 


6 12 


12 2 


Brentford 




8 


7 


7 3 


30 6 


Bridge .. 




5 


5 


3 7 


8 6 


Bridgwater 




10 


9 


1 1 


10 2 


Bridgnorth 




3 


3 


2 11 


12 


Bridlington 




4 


4 


1 11 


7 


Biidport.. 




3 


3 


2 18 


15 14 


Bristol . . 




1 


1 


• • 


• • 


Bromley 




8 


7 


2 14 


15 4 


Bromyard 




3 


2 


6 3 


6 14 


Buckingham 




3 


2 


5 5 


7 9 


Builth .. 




1 


1 


• • 


• • 


Bury 




6 


4 


2 19 


8 17 


Bury St Edmunds . . 


1 


I 


• • 


• • 


Caistor 


8 


6 


9 


4 2 


Cambridge 


1 


1 


• • 


• • 


Camelford 


2 


1 


« • 


• • 


Cannojk 


• • • 


9 


3 


19 


7 3 



Total Sum 

awarded 

in ca;h 

Union. 



Medical 
Innpector. 



£ #. d. 

4 6 

19 

3 10 

27 10 
2 19 
2 10 

12 19 
157 3 

• • 

16 7 

18 13 
39 16 
23 8 

17 17 

13 9 
22 6 
13 19 

28 
13r> 19 

27 15 

43 11 

19 13 
12 11 
21 19 

7 10 

52 5 

12 17 

li 14 

18 15 

20 16 
20 3 



>• 



Dr. Fletcher. 
Do. 
Do. 

; Dr. Beece. 

I 

j M ThomMon.' 

Bachanan. 

Mivart. 

Bruce Lew. 

«, Buchanan. 

„ Fletcher. 

„ Bruce Low^. 

^ Sweetiniir. 

^ Copeman. 
Mr. Boyle. 
Dr. Copeman. 

„ Reece. 

^ MiN-art. 

Da 
Dr. Sweeting. 

Do. 
Dr. Mivart 

.. Wheaton. 

„ Reece. 

„ Bruce Low. 

^ Barr>'. 

„ Sweeting. 

,. Bulstrode. 

„ Buchanan. 

„ Mivart. 

„ Fletcher. 

„ Copeman. 



15 17 





„ Bruce Low 


49 10 





,. Thomson. 


5 8 





Mr. Royle. 


13 16 





Dr. Wheaton. 





k 


1 


nangeo 


Awards 


Total Sum 




UNION. 


i 




In each 


Union. 


in each 
Union, 


M^lKal 






Mftilmmn. 




Canlcrbniy 


1 




l: 1. d. 


X. .. -?. 


£ -. .1. 
3]i IB U 


Dr, Sweating. 


Oarmarthen .. 


It 




6 in 


13 lit V 


S4 7 


„ MtMvrt. 


Carrmrvon 


4 




13 


30 3 


3S 4 


,. Whoawn. 


CHHtleWard .. .. 


7 




6 7 


12 U 


98 1 


.. Flet^^har. 


CfttheriniftoQ .. 


1 








SU 


., Brace Low. 


CftitonandArridBtoa 


4 




■i 3 


19 


isia 


„ Thmamn. 


Oeme 


3 




17 


J18 U 


11 15 


„ BruL^Low. 


Ohard 


H 




1 -• 


13 


67 19 


Mr. Royio. 


Oholsea 


2 








3» e 


Dr. Bweatinjf. 




3 




__ 






., BnlstTodo. 


OheKtortoQ 


7 




8 (1 


11 11 


47 18 


Mr. Hoyle. 


Ohlpplng Sodbury .. 


5 




2 « 


liia 


23 18 


Dr. BniatrodB, 


Chorllon 


13 




2 I 


4B13 D 


leiia a 


, Fletclier. 


Chrisl^huKh .. .. 


3 




8 13 


16 13 


»11 


„ BrnwLow. 


Ohuroh Slrelton 


4 




1 a 


3 


8 B 


„ Wbeaton. 


ClreiicBBler .. ., 


S 




012 


10 S 


as 7 


» Bnlrtrode. 


Cleobury Mortimer.. 


3 




en 


710 


14 7 


„ WheatoD. 


01«n .. .. 


4 




iia 9 


3 .1 


3 17 


Do. 


Olnttcn 


B 




SIS 


H 7 


60 14 


Mr. Boyle. 


Colomb, St, Mnjor .. 


6 




ais 


4 19 


IS 12 D 


Do. 


Conwaj- 


» 




10 17 


15 3 


40 


Dr. Wheat on. 


Ooc^ren 


4 




* » 


10 a 


14 a 


Do. 


OoBtord 


e 




5 1U II 




3a 3 


Dr. BulBtrode. 


CovBDtry 


1 










- Barry. 


Cranbrook .. .. 


e 




3 It 


a IS 


31 B n 


„ Pweetina, 


Crickhowell .. 


3 




7 a 


35 11 


43 i 


„ Mivort. 


Hartford 


„ 




IS lU (1 


45 1fl 


142 14 


Dr Bweetin 


Oepwade . .. 


8 




6Vi 


3 14 


14 G 


„ Copenian. 


DolgelJey 


5 




3 11 


16 


3118 


„ Wheaton. 


Dor,'he«lfr ., .. 


B 




HIS 


12 10 


23 7 


„ BrnoeLoif. 


Dore 


.1 








3 13 


„ Baialrode. 


Dover 


R 








28 11 


„ Sweeting. 


DDwnbBm 


7 




I 6 


4 13 


IB 7 


„ Coponmn. 


Dr«jton 


" 




OU 11 


7 10 


It! 5 


.. WlieHton. 


Drimetd 


8 




1 18 n 


e 7 '1 


25 a 


„ Eee.e. 



24 



APP. A— No. 2. 

iBnwctkm of 
PabUc Vac- 
cinsdoii. and 
Awmnldto 
Pabllc Vac- 
cinaton. UilT. 



UNION. 



Falmouth 

FHrcbam 

Faringdon 

Faverxham 

Fe;«tiniog 

Fordingbridge 

Forehoe 

Freebridge Lynn 

Frome . . 



5. n 

- - - c 

It ii 

>- s re 



Hantre »( AwiinU 
in earh Unitm. 



"."C .^^ Minimum. Maximum. 



Total Sam 
awarded 

in foch 

Union. 



Medii^ 
iDitpeotor. 



Droit vrich 7 

Droxford 4 

Dolverton 2 

Dur^ley 3 

£si>t lictford .. .. 6 

Ea-^try 7 

Klham • • •> 

Ellexmere .. 7 

Ely 6 

En>ingham .. 3 

Elon 9 

Exeter 1 



Gainnborough 
George, St, in the East 
GermanR, St. . . . . , 
Glanford Brigg 

i 

Glendale .. ..I 

Gloucester 

I 

Gravesend and Milton ' 

I 

Grimsby .. .\ . 

Guiltcross .. .. 



4 
4 
4 
4 
5 
2 
6 
4 
5 



8 
1 
6 
10 
6 
2 
1 
4 
5 



.5 
4 
3 
3 



3 
3 
4 
3 
3 
2 
5 
2 





6 
1 
3 
6 
3 
1 
1 
4 
4 



11 
2 lit (I 

1 H 
1 17 



K 2 



£ M. d. 

W 4 (» 



rt t) . Ti \5 



in t 
4 n 



11 13 
8 15 



.'> 


2 7 


(» 


It} Ifl 


U 


37 13 


(» 


Dr. Mivart. 





3 IH 





23 111 


" 


6H 5 





„ Sweet inir. 


5 


13 





38 7 


(1 


62 15 





Do. 


5 


1 4 





4 13 





14 8 





Dr. WhoAton. 


3 


1 15 





12 (1 





21 16 





n ThonMon. 


>> 

•* 


4 7 





6 11 


(1 


10 18 


(1 


.. Copeman. 


.') 


(1 4 





14 l.-| 


(1 


27 7 





M Buchanan 


1 


• 




■ • 




i -'■' » 


u 


^ Barry. 



1 8 () 

3 9 

1 19 

17 17 

5 11 

5 10 

U 14 

3 

4 6 



1 1» 

11 5 

12 4 (? 
51 14 

13 7 
7 10 

11 9 

10 9 

15 15 



1 16 

1)1 8 

27 14 

89 8 

25 13 

13 

18 8 

13 9 

35 5 



Dr. Wheaton. 
n Bnic« Low. 
M Mil-art. 
n Bnlstrode. 



Mr. Royle. 

Dr. Bmve Low. 

w Bnltftrode. 

., Rweetinjr. 

M Wheaton. 

.. Bruce Low 

., Copoman. 

Do. 
Mr. Royle. 



1 3 



3 4 



2 18 ; 7 8 
1 16 ; 12 1 
4 3 16 



1 4 

2 10 



31 4 
3 13 



9 4 

08 

16 1 

41 12 

5 4 

15 8 

16 11 
58 2 
11 1» 



Dr. Bruce Low. 

M Sweet injr. 
Mr. Royle. 
Dr. Bruce Low. 

n Fletcher. 

„ BulHtrode. 

„ Sweetinjr. 

.. Bruce Low. 
Copeman. 



»» 
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UNION. 


No. of Vaccination Dis- 
tricts in the Union. 


No. of Public Vacci- 
nators recommended 
for Award. 


Bange of Awards 
in each Union. 


Total Sum 

awarded 

in each 

Union. 


Medical 
Inspector. 




Minimum. 


Maximum. 




Halifax 


10 


2 


£ 8. d. 
12 


£ }>. 
16 


d. 



£ s. d. 
18 


Dr. Mivart. 


Halst^ad 


5 


5 


2 13 


11 10 





34 3 


„ Copeman. 


Haltwhistle . . 


4 


4 


5 


2 2 





2 18 


„ Fletcher. 


Hartismere 


5 


1 


• • 


• • 




10 


„ Copeman. 


Havant 


4 


4 


2 2 


5 16 





16 7 


„ Bruce Low. 


Haverfordwest 


4 


4 


10 19 


16 8 





55 5 


„ Mivart. 


Ha warden 


3 


1 


• • 


• • 




8 13 


„ Wheaton. 


Hay 


3 


3 


3 2 


6 1 


o' 


1349 


„ Mivart. 


Helston 


5 


5 


5 14 


9 4 





34 19 


Mr. Royle. 


Hereford 


4 


3 


7 9 


27 15 





44 16 


Dr. Bulstrode. 


Hexham 


12 


9 


5 


6 15 





19 15 


„ Fletcher. 


Hinckley 


4 


2 


14 


15 





19 


„ Buchanan. 


Holbeck 


1 


1 


• • 


• ■ 




11 19 


„ Beece. 


HoUingbourn .. 


6 


6 


2 4 


6 6 





28 9 


„ Sweeting. 


Holywell 


4 


4 


14 19 


17 16 





64 17 


„ Wheaton. 


Hoo 


1 


1 


• • 


• • 




11 11 


„ Sweeting. 


Horncastle 


7 


4 


1 18 


3 8 





10 17 


„ Bruco Low. 


Howden 


4 


4 


2 2 


8 6 





18 


„ Beece. 


Hoxne 


7 


4 


1 5 


6 12 





1117 


„ Copeman 


Hunslet 


4 


2 


1 13 


26 2 





27 15 


„ Mivart. 


Ipswich 


1 


1 


• • 


• • 




19 11 


Dr. Copeman. 


Islington 


5 


5 


31 3 


83 11 





302 1 


„ Sweeting. 


Keighley 


5 


3 


4 


19 





1 8 


Dr. Mivart. 


Keynsham 


6 


• • 


• • 


• • 




• • 


Mr. Boyle. 


Kidderminster 


5 


5 


2 9 


18 7 





39 6 


Dr. Wheaton. 


Kings Lynn . . 


1 


1 


• • 


• • 




11 


„ Copeman. 


Kingston -on-HuU . . 


2 


1 


• • 


• • 




27 7 


„ Beece. 


Kington 


5 


4 


1 18 


8 13 


, 


20 1 


„ Bulstrode. 


Knaresborough 


3 


3 


116 


9 5 





20 2 


„ Mivart. 


Lancaster 


5 


5 


1 18 


54 7 





84 1 


Dr. Fletcher. 


Langport 


6 

* 


3 


1 14 


7 10 





14 1 


„ Mivart. 


Launceston . . 


8 


7 


2 


6 16 





27 18 


Mr. Boyle. 



APP. A — N< 

Inspectioa c 
Public Vacs- 
cinatiou, an* 
Awards to 
Public Vac- 
cinators, 188 
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App. a.— No. a. 

Inspection of 
PuUiio Vac- 
cination, and 
Awards to 
PubUoVac- 
natan»1887. 



Mito 



UXIOX. 






% 

^£ 

o ♦* 



J.-? 

I fi 
■ =s 

I 2?- 
o o^ 



■IM 



I 



Range of Awardi* 
in eiich I'nion. 



Minimum. 



Ledbury 

LeiceRter 

Leighton Bnzsard . 

Leominnter 

Lewisham 

Lincoln 

Linton 

Liskeard 

Llandilo Fawr 

Llandovery . . 

Llanelly 

Loddon and Clavering 

London, City .. 

Loughborough 

Louth . . 

Ludlow .. 

Lunesdale 

Luton . . 

Lutterworth .. 

Lymington 



Madeley 
Maidstone 
Mailing .. 
Mansfield 
Market Bosworth 
Martley 
Marylebone . . 
Med way 
Melton Mowbray 
Mildenhall 
Mile End Old Town 
Milton .. 



Mitford and Laun- 

ditch. 
Morpeth 

Mutf ord and Lothing- 
land. 



3 
2 
2 
3 
6 

12 
3 
8 
5 
2 
3 
4 
2 
4 

11 
5 
4 
5 
5 
4 



4 
6 
6 

7 
6 
7 
2 
3 
7 
2 
2 
2 
8 
9 
3 



3 

• • 

1 

3 
4 

11 
2 
5 
4 
1 
3 
4 
2 
3 

10 
3 
4 
2 
3 
4 



4 
5 
3 
4 
5 
7 
2 
2 
6 
1 
2 
2 
5 
1 
3 



£ «. '/. 

6 7 



1 5 

3 19 

1 11 

8 8 

1 13 

3 3 

• • 

25 16 

5 10 

4 12 
10 

2 3 
2 2 
14 

1 

1 6 

2 2 



3 14 

5 
8 

6 17 
15 
4 

81 9 

38 1 

7 

• • 

21 6 

20 7 

4 4 

• • 

2 9 



Maximum. 



7 18 



, Total Sum ! 
awarded 
ic Mich 
I'nion. j 



Medical 
InKpe«.*tor. 



15 5 
14 15 

5 7 r> 

10 8 • 

7 13 

16 4 

• • 

105 8 

7 16 

10 11 

1 8 

6 17 
4 16 

7 16 
2 

6 13 

7 3 



21 16 



9 

23 8 

44 14 

34 18 

18 16 

^ 13 (I 

3(1 18 

13 8 
100 8 

26 13 

15 3 

2 11 

I 41 11 

10 8 

14 13 
3 

10 18 

18 



13 18 

37 18 

15 9 

23 1 

5 12 
9 11 

93 10 

68 17 

1 18 

• • 

61 

45 17 

6 19 

• • 

33 2 



36 19 

73 6 (» 

35 13 

> as 10 

13 4 

26 4 

174 19 

106 18 

5 5 

11 10 

72 6 

66 4 

30 1 

17 

48 2 



Dr. Bolstrode. 

„ BuchaaaiL 

„ Thonmon. 

^ Balstrode. 

., Rwceting: 

n Bruce Low. 

„ Thomson. 

Mr. Royle. 

Dr. Mivart. 

Da 

Do. 

Dr. Copemaii. 

„ SweetiDg. 

n BnchanaiL 

n Bruce Low. 

„ When ton. 

r. Fletcher. 

» Thomson. 

., Buchanan. 

„ Bruce Low. 



Dr. Wheaton. 

., Sweeting. 

Do. 
Dr. Mivart 

n Buchanan. 

„ Wheaton. 

n Sweeting. 

Do. 
Dr. Buchanan. 

n Bulstrode. 

,. Sweeting. 

Do. 
Dr. Copemsn. 

„ Fletcher. 

» Copeman. 





li 


J 


BaDEe of Awarda 


Total Sum 




UNIOS. 


1 

=1 
1^ 


in BODh UDian. 


awarded 
in each 
Uoion. 


Medical 




„..., 


MaKimum. 




Nantwiuh 
Karherth 


i 




£ >. [2. 
S14 

8 17 


15 6 


3a 3 
46 B 


Dr. Whaoton. 
„ Mivart. 


Newark.. .. 


s 




on 


30 1 


46 


Do. 


NewcastlB-in-Emlyn 


s 




nil 


18 17 


« 6 


Do. 


Lyme. 
Nowcastlo-on-Tynp 


it 




2 


46 15 a 


83 10 D 


Dr. Wheftton. 


3 




34 IB 


ID114 D 


230 7 


„ BrUL-BLow. 


NewED'. ., .. 


3 




■< 4 


5 18 U 


16 13 


„ Bnlqtrode. 


NewForeBt .. 


fi 




a le 


14 5 n 


31 11) D 


„ BroeeLow. 


Newmark«t .. 


8 




B15 


34 8 


68 15 


„ TlioraBon. 


Newport | Salop 1 


4 




.115 n 


8 3 V 


IB D 


.. Wheaton. 


Nowport PagnoU 


10 




1 » 


11 1 


37 IS 




MorthBierley.. 


16 




3 9 


U 3 


63 4 


., Iteeee. 


IIortMeoch 


5 




I 4 


4ie D 


14 17 


„ BnlflWode. 


Morth Witchford 


7 




16 D 


B17 


IfllS 


Ur. Boyle. 


KottlDKham .. 


* 




13 13 


Kia 


68 13 


Dr. Ml Tart. 


Oldhftm., .. 


. 


, 






1 7 


„.„.....,. 


Omuklrk 


s 


8 


4 6 U 


30 3 


8B 4 


Do. 


OdWBBtry 


6 


4 


3 4 


18 a 


33 3 


Dr. Wheaton. 


Ooiwhun., Great 


* 




117 n 


2 IB 


4 IB 


„ Reece. 


Patoloi" Bridjo 










,.. 


Dr. Rucl*. 


PiLtrin^on .. 






7 


312 


eifl 


Do. 


Pembroke 






4 6 


18 7 (1 


47 Ifi 


Dr. Mivart . 


Penianee 






6 1 a 


24 10 (1 


72 17 


MP. Boyle. 


PeMrefloM 






3 17 1) 


7 10 


10 1! n 


Dr.BniueLoT. 


Plime^eite .. 






3 IB n 


7 1 


37 3 


„ Copemiiti. 


Pojklinston .. 






2 4 


4U n 

14 15 


13 a 


„ BroMLow. 


Pon™B Island 










75 10 


Do. 


Pre^col ,. 






fl 7 


1(13 1 


331 11 


Dr. Flateber. 


Preatwich .. 






114 n 


87 3 


184 16 D 


Do. 


Pwllheli.. .. 






113 


B 5 


36 12 


Dr. Wheaton. 



PnlilioVao- 
olnalan,H0T 
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APP. A.— No. 2. 

Inepectioii of 
Public Vac- 
cination,-and 
Awards to 
Pablio Vac- 
cioators, 1897. 



UNION. 



I 
t. 

• • • 

■ ■Bo 

' > X 



I 



"I 

• S o 



Range of Award** 
in eiiuh Tnion. 



Minimum. 



Maximum. 



\ Total Sum 

awardpcl | 

I 

in each ' 

I'nion. 



Medial 
In-^iXHrtor. 



Redruth 


tf 


1 


a; *. 

2 8 


il. 



2i 13 





M 5 


c/. 



Mr. Uoyle. 


Ringwood 


1 


1 


■ • 




. • 




11 16 





Dr. Bra(.*« Low. 


Ripon 


4 


I 3 


2 9 





10 1 





16 9 





„ Mtvart. 


Risbridgo 


5 


' 4 


3 18 





12 18 





27 6 





„ Bul8trode. 


Rochdale 


6 


2 


1 8 





1 11 





3 2 


(1 


» Fletcher. 


Romford 


(5 


6 


1 2 





2<t U 





59 5 





Mr. Royle. 


Romney Mji-rsh 

■ 


3 


3 


IS 





7 15 





14 17 





Dr. Sweeting. 


Ros^ 


6 


2 


3 7 





16 1 





19 8 





H BuUtrode. 


Rothbury 


6 


1 


• • 




• • 




2 7 





., Fletcher. 


Saffron Walden 


6 


3 


18 





5 1 





7 5 


(I 


Mr. Royle. 


Samford 


4 


4 


2 14 





8 13 





21 18 





Dr. Bulstrode. 


Soulcoates 


6 


5 


2 3 





86 8 





, 191 11 





., Reece. 


Sedburgh 


3 


, 


• • 




•• 




• • 




Do. 


Seisdon 


4 


4 


2 8 





4 19 





15 2 





Dr. Wheaton. 


Settle 


4 


3 


18 





9 





12 14 





« Roe .•e. 


Sevenoaks 


6 


5 


4 17 





13 10 





49 10 





., Sweeting. 


Shaftesbury . . 


4 


1 


.. 




• • 




8 19 





„ Bruce Low 


Sheppey 


2 


2 


9 





17 6 





23 6 





., Sweeting. 


Shepton Mallet 


5 


4 


2 2 





11 12 





2j 2 





Mr. Royle. 


Sherborne 


3 


3 


2 19 





7 14 





1') n 





Dr. Bruce Low. 


Shifnal 


4 


3 


3 4 





5 6 





11 19 





.. Wheaton. 


Skipton 


8 


6 


10 





3 3 


(1 


7 13 





.. Dr. Beece. 


Skirlaugh 


5 


4 


1 11 





6 2 





12 19 





Do. 


Smallburgh . . 


•1 


2 


3 10 





5 4 





8 14 


II 


Dr. Gopeman. 


Southampton .. 


2 


1 


• • 




• • 




4'J 2 





,. Bruce Low. 


South Stoneham 


6 


6 


4 11 





20 2 





63 4 





Do. 


Southwell 


7 


7 


1 2 





5 16 





21 11 





Dr. Mivart. 


Spilsby 


7 


3 


4 





5 11 





23 19 





„ Brueo Low. 


Stafford 


4 


2 


14 11 





14 13 





•-9 4 





M Wheaton. 


Staines 


C 


5 


3 8 





10 





3,-) 1 





M Sweeting. 


Stone 


4 


4 


2 2 





If) 9 


{) 


33 9 





,. Wheaton. 


Stow 


8 


5 


4 16 





8 7 





2S 1 





„ Bulstrode. 


Stow-on-the-Wold .. 


2 


1 


• • 




■ • 




6 7 





Do. 


Stratton 


•1 


1 


• • 




fl • 




9 9 





Mr. Royle. 


Strood 

1 


2 


2 


30 





41 19 





71 19 





Dr. Sweeting. 
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UNION. 


No. of Vaccination Dis- 
tricts in the Union. 


No. of Public Vacci- 
nators recommended 
for Award. 


Kange of Award 
in each Union. 


s 
um. 


TotAl Sum 

awarded 

in each 

Union. 


Medical 
Inspector. 




Minimum. 


Maxim 




Stroud 


6 


5 


£ 8. 

18 


d. 



£ 8. 

2 18 


d. 



£ 8. d. 
8 9 


Dr. Bulstrode. 


Sturminster . . 


4 


4 


2 6 





6 16 





15 


„ Bruce Low. 


Sudbury 


7 


6 


1 





15 5 





47 15 


„ Bulstrode. 


Swafifham 


5 


4 


1 6 





6 17 





14 13 


„ Gopeman. 


Taunton.. 


7 


6 


3 





11 9 





44 10 


Dr. Mivart. 


Tenterden 


6 


4 


7 





6 18 





14 5 


„ Sweeting. 


Tetbury 


2 


2 


3 





4 14 





7 14 


„ Bulstrode. 


Tewkesbury . . 


4 


• • 


• ■ 




■ • 




• • 


Do. 


Thanet, Isle of 


4 

• 


3 


7 If) 





43 15 





61 8 


Dr. Sweeting. 


Thetf ord 


6 


6 


1 





8 





29 7 


„ Copeman. 


Thingoe 


8 


7 


1 6 





8 2 





28 10 


„ Bulstrode. 


Thornbury 


4 


2 


1 9 





6 6 





7 15 


Do. 


Todmorden 


3 


2 


18 





2 3 





3 1 


Dr. Reece. 


Tonbridge 


6 


4 


4 4 





13 1 





31 4 


„ Sweeting. 


Toxteth Park . . 


2 


2 


21 11 





22 19 





44 10 


„ Barry. 


Truro 


7 


4 


13 





12 10 





24 1 


Mr. Boyle. 


Tynemouth . . 


7 


3 


13 11 





21 5 





50 16 


Dr. Fletcher 


Ulverston 


7 


5 


4 3 





42 13 





85 9 


Dr. Fletcher. 


Upton-on-Sevem . . 


G 


4 


4 17 





14 12 





35 2 


„ Wheaton. 


Uxbridge 


7 


5 


2 18 





17 17 





45 


„ Sweeting. 


Wallingford .. 


3 


1 


• • 




• •. 




14 3 


Dr. Bulstrode. 


Walsall 


4 


4 


5 I 





25 19 





47 15 


„ Wheaton. 


Wandsworth and 

Clapham. 
Wangf ord 


9 
2 


6 
1 


7 18 

• • 





59 13 

• • 





187 12 
5 13 


„ Sweeting. 
„ Gopeman. 


Wareham and Pur- 
beck. 


7 


4 


3 9 





8 2 





20 16 


„ Bruce Low. 


Wellington (Salop) .. 


3 


3 


2 





6 3 





14 5 


„ Wheaton. 


Wellington (Som.) .. 


6 


3 


412 





6 11 





15 17 


„ Mivart. 


Wells 


4 


4 


4 17 





13 15 





38 6 


Mr. Boyle. 


Wem 


4 


3 


1 5 





5 3 





9 10 


Dr. Wheaton. 


Weobley 


3 


2 


3 7 





4 10 





7 17 


„ Bulstrode. 


West Bromwich 


5 


5 


7 





21 





66 11 


„ Wheaton. 


Westbury-on-Severn 


5 


1 


• • 


1 


• • 




4 


„ Bulstrode. 



APP. A.— No. 2 

Insx)ection'.of 
Public Vac- 
cination, and 
Awards to 
Public Vac- 
cinators, 1897. 



VSIOH 






5d 
-1 

is 


Jl 

o-ii 


JD mob Union. 


uvorded 


Urdloa 








rntuo. 


WBtherby . 
Weymouth . 
Wharfedale . 

Whitchnn.l. I Hi 
Whiltlewy . 
WighH^leof . 

Wimborne and 
Wineanton . 
Winc'htiorab . 
Window 

Woborri.. , 

Woolwich . 

Worksop 
Wyfombe 

TeoKil .. . 
Tort .. . 


lopp 
Cran 




e 

2 
3 

il 

7 

6 

14 

S 
4 

10 

7 


e 


£ M. d. 

1 4 

2 10 

1 5 

113 
1 in 

3 a 

1 17 
3 17 

4ir. 

3 3 


£ M. d. 

9 

6 2 n 

7 8 II 
U 3 

iai7 

819 

8 9 

17 IB 

6 a 

17 IS 

31 4 

10 18 II 

30 11 
S3 13 D 


■U 17 
3 11 

u la 

M E 
» 2 
S4 11 

2fl 7 n 

2 5 
Mil 

e 9 « 

31 15 ft 

as 17 
seu u 

IS ft 

SI 7 

»S 4 


Dr. Keeoe. 
, Bruce Low. 

, Bnlatrode. 

, Whe»ton. 
Mr. Boyle. 
Dr. Brni-e Low, 

. Mivart. 

, Brow Low. 
Mr. Boyle. 
Dr. Bulstroda. 

Mr. Boyle. 
Dr. Thomson. 
- Wheston. 

, Sweeting-. 
. When ton. 

., Mivart. 
„ Bnivharnn. 

Mr. HoyJe. 


Totula . 






i,5aH 


i,iaa_ 






10,460 5 





No. 3. J| 


■ 


Statibtios op the National Vaccine Establishment and 


A PP. A—No. K 


Educational Vaccination Stations. 


Matt Dual 






OP imi. 


S«hm°«aSt^ 




I. — Staff at end 


N.B.— The Stations named in ifa/io^ are Educational Vaccination Stations 




authorinBd bj ttia Local Qoveraraent Board. 




°ses:," 


Name ot Vacoinator. 


Vai'd nation 
Stations. 


Daya and Hoots 


Vaooinatori anp-" 








plyiug lympli 
for tha public 
Berrice and sa- 
laried from the 










1. Dr. R. Cory 


Surrey Chapel.. 


Tnea.,Thnra.;2. 




2. Mr. Joaeph Loane ... 


Tottmham Court 
Road. 


Mon..Wed; 1. 




Parliamentary 








grant. J 








m 


K 


1. Dr. A. C. Clarke ... 


Safford 


Thuradav : 2. 






2. Dr.Edmund Robinson 


Birmingham... 


Tuesday; 11. 






S. Mr. N. E. Roberts .. 


LiT^rpool ... 


Tuesday ; 1. 




■ 


1. Dr. A. E. Cope ... 


WeAtmiH^ter ... 


Monday; 10. 




■ 


S-C. Mr. E.C. Greenwood 


Mnryiebone •] 


Tuesday; 2. 
Weduesdiiy; IIJ. 






7. Mr. J. Loane 


Whileehauel ... 






^Hvoohial and 


8. Mr. Frederick Holraei 


Leedi- 


Tuesday ; 2,30. 




^» other Vttooitift- 


9. Dr. Edward Lynes... 


Coventry 


Tuesday; 12. 




tora not aala- 




1 


Monday: 12. 




ried from the 
Pftrliameodary 


10-11. Mr. H. H. Hen. 
derson. 


Bla^w... 1 


(Women). 
Thursday ; 12. 




grant, hut con- 


( 


(Men). 




tributinglyinph 


12. Mr. J. F. Staines ... 


EHdfll fUriet... 


Tuesday; 10. 




at u Sled Tata 


IS. Mr. W. Skinner ... 


Sh^giM 


Tuesday; 3. 




of payment. 


U. Dr. G. A. Miskin ... 


Waterloo 


Tneaday ; 2. 






l,j. Dr. J. B. BuiBt ... 


Ediub%rgh ... 


Thureday; 3. 






16. Mr. F. Cadelt 


EdiHbvrgh ... 


Tuesday ; 12. 




K 


IT. Dr. B. Cory 


'Hospital' 
eiatgow,Wnt. 


Wednes,; 11.30. 






18. Mr.J. W. Niool ... 


Monday : 12. 






19. Dr. William A. Bndd 


Excttr 


Thursday; 3. 






2U. Mr. R. 0. MoKerron 


Aberdeen 


Wednes.; 2.30. 




P 


21. Mr. J. LI. Trehame 


Chrdi/r 


Tuesday: 11. 






Dr. W. Husband ... 


Hdinbvrgh ... 


Wed., Sat.; 12. 




Teachers of Vao- 


Mr. G. S. Page ... 


Jifintol 


Wednesday; 10. 




oinBtionnotsup-i 


Mr. V. A. Jayne« ... 


Horfleydoiim ... 






plying lymph. 


Dr. A, N. Montgomery 


Duhli«. 


Tuea., Fri.; 10. 




m. 


Dr. B. Cory 


Cambridge ... 


Friday ; 11. 




L 










^^^^B 
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APP. A.— No. 3. 



II.— Animal Vaccine Station. 



Vaccine Estab- The Animal Vaccine Station is at 95, Lamb*s Conduit Street, where Dr. R. Cory 
ishment, 1897. and Mr. T. S. Stott attend for the Vaccination of Children on Tuesdays and 
Thursdays, at 10.30 a.m. 



III. — Sources and Amount op Lymph Supply in 1897. 

N.B. — ^The Stations named in italia are Educational Vaccination Stations 

authorized by the Local Government Board. 







Nnmber 
of Vaccinations 


Number of Charges 


Description of 




performed 

at the Stations 

respecjtively. 


of Lymph 

supplied from the 

Stations respectively. 




Vaooi nation Stations. 








Vaceirator. 








Charged 


\ 






Be- 


Chari^ed 


Tubes, each 






Primary. 


vaccina- 


Ivory 


estimated as 








tions. 


Points. 


equal to 10 


• 










Ivory Points. 


Vaccinators" 
salaried from 












1 . 8y> rrey Chapel . . . 


129 


17 


— . 


-— 


the Pariia- ^ 
m e n t a r y 
grant. J 


2. Tottenham Cmii-t 


297 


1 


— 


88 


Chapel, 










! 426 

i 


IS 


— 


88 




1. Salford 


1 
1 

1 

; 90 










2. Birmingham ... 


1 3,251 


118 


— 


450 




3. Liverpool 


i 494 


16 




— 




4. Newcastle - on - 


1 261 


4 




4 




Tyne* 












5. Westminster ... 


579 


4 




6 


Parochial and 


6-7. Marylehon^ ... 


934 


4 


_ 


... 


other Vacci- 


8. Whitechapel ... 


1,756 


_ 


•— . 


799 


nators not 


9. Leeds 


659 


2 


^^^ 


.... 


salaried from 


10. Coventry 


33 


2 


.^ 


— 


the Pariia- 


11-12. Glasgow 


^ 621 


3 


__ 


21 


mentary] 


13. Endell Street ... 


101 


1 


.^_ 


5 


grant, but 


14. Sheffield 


406 


I 


— . 


— 


contributing 


15. Waterloo 


1,150 


1 


^— 


1,79() 


lymph at a 


16. Edinburgh 


304 


— — 




— 


fixed rate of 


17. Edinburgh 


563 


1 


^_ 


318 


payment. 


18. St, Thomas's Hos- 
pital. 


163 


5 


— 


— 




19. Glasgow, West.,. 


438 


7 


_ 


_ 




20. Exeter 


449 


11 


^.^ 


— _ 




21. Aberdeen 


279 




^.^ 


__ 


>. 


22. Cardiff 

Total 

Grand Total ... 


1,053 


1 




2 




13,684 


181 




3,401 

* 




14,010 


199 


■ — 


3,489 



• For seven months only. 
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III. — Sources and Amount of Lymph— con^mwed. 



APP.A.— No.a 



During the year additional supplies (to the extent of 2,848 vaccine Estab 
charged tubes) were obtained from the following gentlemen : — iirfunent. 1897. 

Mr. J. Bark, Kirkdale. 
„ A. Meeson, Toxteth Park. 
Dr. G. A. Miskin, Kennington. 



IV.— Distribution of Human Lymph, 1897. 

Number of applications :— 

From Medical Practitioners in England and Wales 
„ „ „ Scotland 

„ Dne JM av V ••• •*• *•. ... ••* 

„ India and the Colonies 

„ Diplomatic and other Foreign Services ... 

Supplies sent out : — 

Charged capillary tubes 



2,412 
63 
38 
34 
10 



.. 5,061 



V. — Distribution of Calf Lymph, 1897. 

Number of applications 

Supplies received : — 

Charged ivory points 

„ capillary tubes ... 

Supplies sent out : — 

Charged ivory points 

„ capillary tubes 



... 1,973 



... 14,024 
... 575 



... 13,798 
... 570 



16641 



I. Ebport on the Opbbations of the Animal Vaccihb Station 
at Lahb'8 Conduit Street during the Year lHl>7-98! 
by Dr. Cory. 

t^ During the year, 1st April, 1897, to 31st March, 1898, 279 calves 
were received at Lamb'a Conduit Street. Of these, 259 (224 malee, 
35 females) were vaccinated for the purpoees of the station. One waa 
returned to the contractor as unfit for vaccination purpcraes, and 
other 19 were used by Dr. Blaxall. 

The aggregate weight on reception at Lamb's Conduit Street, of 
the 259 calvea was— of 224 males, 72,356 lbs.; and of 35 females, 
11,529 lbs. On dismissal from the station their aggregate weights 
were respectively 78,379 lbs. and 12,446 lbs., bo that during retention 
for vaccination purposes calvea of both sesea gained considerably in 
weight, males by an average of 26.89 lbs., females by an average of 
26.2 lbs. 

Of the above calves 257 were vaccinated with lymph directly 
derived from other calves, and, as usual, proved much more 
successful than vaccinations performed with stored calf lymph, though 
it must be stated that only 2 calves were so vaccinated. Inaertions, 
to the number of 18,491, in 257 calf-to-calf operations produced 
17,643 vesicles; whereas 135 insertions in the 2 calves produced only 
72 vesicles; rates of insertion success respectively of 95.41 and 53.3 
per cent. No material differences in the results of calf-to-calf 
vaccinations were observed, whether the lymph used was from calves 
vaccinated 96 or from calves vaccinated 120 hours previously. 

Primary Vaccinatinng. — During the year 5,693 persona received 
primary vaccination at the station, five separate insertions of 
lymph being made in each instance. Of these persons, 2,825 v^ere 
males, and 2,868 females; and in 5,232 instances the calf lymph used 
was tJransferred direct from calf to arm. All but 23 of the primary 
vaccinations so performed succeeded at the first attempt, and in no 
case was a third trial at vaccination requisite; the amount of insertion 
success obtained by each of three several operators was as follows : — 
Of 314 persons primarily vaccinated by Mr. Stott, two failed to 
return for inspection ; of the remaining 312, 202 were, on examination, 
found to have taken in five places, 42 in four, 32 in three, 18 in two, 
10 in one place, and 8 were not successful on the first attempt. Mr. 
Stott's insertion success rate therefore was 84.62 per cent. 

Of 397 persons primarily vaccinated by Dr. Savory, acting for Mr. 
Stott or myself in the absence of one or other of us, 4 failed to return 
for inspection. Of the 393 remaining, 326 were found to have tafaen 
in five places, 23 in four, 20 in three, 12 in two, 8 in one place, 
and 4 were not successful on the first attempt. Dr. Savory's success 
rate therefore was 92.32 per cent. 

Of 4,509 persons primarily vaccinated by myself, 65 who failed to 
return for inspection and other 9, all of whom were operated 
on for the cure of nrevi, are not taken into account in these 
statistics. Of the 4,435 remaining, 4,111 were found to have taJten 
in Eve places, 211 in four, 34 in three, 41 in two. 23 in one place, 
^hile in 10 cases vaccination proved unsuccessful on the first attem^ 
An insertion success rate of 97,46 per cent. 
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primarily vaccinated by students, one case AM.A.— No,4. 
;he first attempt, and their insertion auccess on the Opara- 



Twelve persons w 
1 unsuccessful 

as 90 per cent. „„.„^ 

_ evaccinations. — These during the year numbered 643. Mr, Stott Vaccina 

rrfonned 12, Dr. Savory performed 84, students performed 37, and ^^^'?^?' 
performed 510, Of these latter, 7 did not return for inspection; Dr.Cor'y, 
and of the 503 remaining, 424 were successfiil in 5 places, 45 in four, 
13 in three, 11 in two, 3 in one place; and 7 were unsuccessful on first 
attempt. My insertion success rate therefore in revaccinationa was 
94 per cent, Mr. Stott's success rate among his 12 cases was 100 per 
cent., and that of Dr. Savory 96.2 per cent-, as regards his 84 cases. 

In all, 48 cases returned to the station after " inspection " on 
account of some abnormal course of their vaccinations. In the vast 
majority of cases this abnormahty consisted of sore arm, which was 
almost invariably the result of ignorant treatment of the vesicle or 
of the scab. For the rest, there were 5 cases of transient eruption, 
5 cases of undue enlargement of axillary glands, 4 of which 
suppurated ; all these cases followed sore arm. 

One fatal case of erysipelas following vaccination was the subject 
of a Coroner's inquest and of inquiry by a Medical Inspector of the 

Board. The case waa that of A. F, L , of Kennington, aged 

4 months. The child was vaccinated on the 3rd of February, 1898, 
from calf 4,308, there being altogether 43 persons vaccinated from the 
same calf. No complaint was received from 41 of these, and one only 
returned on the 22nd. March with a confluent scab, which readily 
healed on the application of a bread poultice, followed by zinc oint- 
ment. A. F. L — died on the 7th of March of erysipelas, I 

inspected the body the day after death. There were bulUe on the 
left fore-arm, but the axillary glands were not enlarged. The erysipelas 
appeared shortly after the medical attendant had removed the scab, 
which, I was informed by the mother, he did on the 1st of March, 
26 days after vaccination. 
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No. 5. 

App. A^o.5. Abstract of Medical Inspections made in 1897 with regard 
M^K°' to the Incidence of Disease on particular places, and to 

Inspections. questions concerning LOCAL Sanitary Administration. 

1. Aldbkough (East Biding); population, 6.66; Dr. Keece. 

Authority concerned: Skirlaugh Rural District Council. 
Ground of Inquiry : Prevalence of " fever " ; local complaints. 

Chief Facts reported by Inspector: Differing opinions as to 
precise nature of disease, which was locally regarded both 
as *' Russian influenza " and " enteric fever." First person 
attacked lived on highest point of ground in the village; 
source of infection not traced. Nine houses invaded, 28 per- 
sons attacked, and one died. Also a visitor to an invaded 
house, developed a similar disease on her return home, and she 
died. The clinical symptoms point to enteric fever. 

Water of three wells submitted to the PubHc Analyst of Hull 
and the East Riding, who advised the discontinuance of the 
use of the water. All three wells still in use at the date of 
inquiry some months after the date of the analyst's report. 

Wells, dry steined surface weUs sunk in gravel capping the 
clay. Houses invaded, subsequently to that first attacked, at 
varying intervals, the disease-prevalence being extended over 
a year. The order in which these houses were successively 
attacked followed the direction in which the underground 
water may be expected to travel from the first house in- 
vaded, winch was moreover not free from the disease for a 
period of at least five months. 

A leaking cesspool at the first house invaded received slop- 
drainage from the dwelling. The contents of the cesspool 
used on the adjoining garden for manure, as also the 
contents of the boghole privy. The well is 5 feet from the 
cesspool and 15 yards from the privy. Similar sanitary 
defects throughout the village. 

No hospital provision or disinfecting apparatus. Scavenging 
left to occupiers. Infectious Disease (Notification) Act not 
adopted. Local drainage of imglazed and unsocketed pipes, 
puddled with clay at the joints. 

2. Bewdley (Worcestershire); population (1891), 2,876; Dr. 

Theodore Thomson. 

Authority concerned: Bewdley Town Council. 

Ground of Inquiry: Representation by the Worcestershire 
County Coimcil, under Section 19 of the Local Government 
Act, 1888, that the Bewdley Town Coimcil had failed to put 
in force their powers imder the Public Health Act. 

Chief Facts reported by Inspector: The water-supply of the 
Borough bad in quality and insufficient in quantity. The 
sewerage of the district defective. Many unhealthy con- 
ditions in connection with dwellings inhabited by the poorer 



daesee. Bouse and ysird drainage ajid paving of yards fre- App. A. Kt 
quently defective. Disposal and removaJ erf excreta and houBe AbstraotDe 
refuse unsatisfactory. "l^o™ 

I Brigktlingsea and Sevehai. Uhban and Ruaii. Samitaey 
DiBTHicrs (Essex and Suffolk); Dr, Buchanan. 

Grmmd iif Inquiry: Tnformation from the MediciU Officers of 
Health for certain districts in East Essex as to recent cases 
C& enteric fever suspected to be due to eating speci&caity 
polluted oysters. 

Chief Facts reported by Inspector: Inquiries made as to a 
total of 26 enteric fever cases, occurring during summer and 
autumn of 1897 in Urban Districts of Clacton, WaltAi-on- 
the-Naae, Haverhill, and Braintree, and Rural Districts o! 
Lexden and Winstree and Tendring. Each of these cases 
undoubtedly enteric fever ; each ascertained to have been that 
of a person who had partaken of oysters at a date antecedent 
to illness consistent with occasion of oyster eating having been 
occasion oi infection ; in each no conditions, irreepective erf 
oysters, to which infection could be attributed. 

AJ] oysters in question had been obtained from oyatefr vendors 
at Clacton-on-Sea, Walton-on-the-Naze, or at St. Osyth 
viUage. Vendors traced. Ascertained that in all instances 
but one, implicated oysters could be afBrmed almost with 
certainty to have come from layings at Brightlingsea. 
Oysters imphcated in respect of 20 cases could be definitely 
referred to one or other of three Brightlingsea oyst^ 
merchants. Layings of these three merchants in each, in- 
stance on a foreshore in Brightlingsea Creek conspicuonaly 
exposed to pollution by sewage of Brighthngsea, which is 
discharged untreated into the Creek. Further ascertained 
that at sundry different period.s during 1897, infectious 
matters from enteric fever oases in Brightlingsea must needs 
have been dischai^ed from Brightlingsea sewer outfalls. 

I BuBT CoKPORATioN Water Supply Gathekino Grounds 
(LANOAsmaE) ; Dr. Bruce Low. 

Authorities concerned : The Corporations of Bury, HasUngden, 
and Rawtenstall; the Urban District Coimcils of Rams- 
bottom, Little Lever, Prestwich, RadcliiYe, and Whitfield; 
and the Rural District Council of Bury. 

Ground of Inquiry : Local complaints and reports of Medical 
OfBcers of Health regarding the quality of the Pubhc Water 
Service. 

Chief Facts reported by Inspector : Buiy Corporation supplies, 
wholly or in part, 8 sanitary districts in addition to the 
Borough of Bury, comprising a total population of nearly 
160,000. Water obtained from 6 gathering grounds. The 
supply consists of upland surface water, supplemented by 
springs, and is delivered without filtratitm on the constant 
system. Total capacity of reservoirs, when full, 813 million 
gallons, sufficient for at least 170 days' supply. Water 



at present supplied by Bixry Corporatitm liable to specific 
pollution, and, under existingconditions, not to be regarded as 
other than dang»Y>us to those who ha.ve to use it. Water 
from houHetaps often muddy ; sometimes contains minnowe, 
newts, water-fleas. &c. Microscopically found to contain freeh 
water algse, rotifene, diatoniaceae, also trematode and nema' 
tode warms. Some of gathering grounds exposed to groM 
pollution ; in one instance tub closet filth in considerable 
quantity spread on fields sloping to reservMr and its feeders. 
In 5 out of the 6 gathering grounds, graesy slopes manured 
with midden privy contents once or twice yeariy, Some 
streams flowing to reservoirs receive sewage. Reservoirs and 
gathering grounds insufficiently protected from, trespassers. 
Bury Corporation, which is unwiUing to provide sand filtra- 
tion on the score of expense, seeks to obtain possession of 
gathering grounds by compulsory purchase, and to then 
reduce the population on the catchment areas and to control 
s of pollution. 



5. Chipping Norton Bural District (Oxfordshire); population 
(1891), 12,664; Dr. Fletcher. 
Authority concerned : Chipping Norton Hural District Council, 
Ground of Inquiry: Diphtheria; and inadeqtiate Keports of 

the Medical Officer of Health. 
Chief FaeU reported by Inspector; Prevalence of diphtheria 
during 1896 and 1897 at Shipton-under-Wychwood and 
Milton; outbreaks also at Ascott, Chadlington, Fifield, 
Idbury, and Bowie. Suspicion of the first case having been 
imported, early in 1896, from Ealing. Spread of infection 
and persistency of the disease due to personal infection either 
at schools, or through inter-visiting. Disinfectitai of dwel- 
lings ascertained to be infected. No isolation hospital. 
Little trouble taken to trace out cases of suspicious tliroat- 
illness ; attention mainly devoted to notified cases. Attend- 
ance at school of patients from definitely infected dwellings 
forbidden. Water-supply of Shipton, Milton, and Fifield 
adequate as regards quantity. Drainage of some sort gener- 
ally provided, but no proper sewage. Excrement disposal 
mainly by cesspit-privies. Some overcrowding due to 
insufficient house accommodation at Shipton. 



6. Dhoylsden (Lancashihe) ; population (1891), 9,481; Dr. Fletcher. 

Authority concerned: Droylsden Urban District Council. 

Ground of Inquiry: Proposal to rescind Compulsory Notifi- 
cation of Measles. 

Chief Facts reported by Inspector; On an application to the 
Board by the Droylsden Urban District CouncO, during 
March, 1897, for sanction to add measles to the list of 
notifiable diseases, the Board sanctioned such addition on 
the condition that it should not be revoked within five years. 
In these circumatances compulsory notification of measles 
came into force l^ally on June let, 1897; but in practice 



the disoaseft comioeaeed to be notified on May 1st, 1897. app.^^o. 
On August 5th of the Banio year, however, the District Abstrsotoi 
Council informed the Board that th^ desired to reecind ^^™iong, 
the resolution making meaalea compulswily notifiable. Local 
inquiry showed that notification of measles having been 
ad(^ted during the course of a widespread epidemic of 
the disease, had proved more costly than was anticipated ; 
the advantage of early information of first cases having 
been meanwhile lost. Nevertheless, there were indications 
of profit having been derived from the compulsory notifica- 
tion of the disease, though the information so derived had 
not been fully utilized, other sources of information being 
neglected, and isolation not resorted to. District Council 
advised to retain notification of measles in order to give the 
system a fuller and fairer trial. 

. Eaton Bkay (Bfins.); population (1891), 1,330; Dr. Wheaton. 

Authority concerned : Eaton Bray Eural District Council. 

Ground of Inquiry : Representation from Bedfordshire 
County Council to the efiect that the Public Health Act 
(1875) was not properly enforced in the district. 

Chief Facts rcjiorUd by Inspector ; Water Supply derived 
almost entirely from wells, dry-steined, and sunk in yards or 
gardens ; the water furnished by them liable to pollution 
by surface washings, and by leakage from uncemented privy 
vaults and from defective house drains. No sewers except 
a short length of pipe drain, unventilated and unprovided 
with means of flushing. Slop-water and hquid refuse dis- 
charged into highway drains, or into ditches and othei" 
watercourses. Pollution of River Ouzel by untreated sewage. 
Much nuisance from discharge of sewage into roadside 
ditches. House drainage unsatisfactory. Excrement dis- 
pHjsal by vault privies with uncemented receptacles, and 
hy pail privies. The scavenging of pail privies performed by 

^ a contractor; that of vault privies left to householders and 

I vOTy inefficiently carried out, 

i Great Ousebubn Rural Distbict (YoBxa) ; population, 6,375 ; 
Dr. Wheaton. 

Authority concern-ed: Great Ousebnm Rural District Council. 

Ground of Inquiry : Proposed reappointment of a plurality of 
Medical Officers of H«dth for the District; and sanitary 
administration. 

Chief Facts reported by Inspector: The district has an area 
of 40,934 acres. The water supply, except that <rf the 
village of Acomb, which is supphed from the York Water- 
works, unsatisfactory. Water obtained from draw*wells, 
pumps, and dip wells. The weUa not protected externally, 
and frequently so situated that the risks of pollution rf 
the water are very great. 

Sewerage: The majority of the villages unsewered. Sewaga 
discharged into watercourses without previous purification, 



except at Acomb, where is a sewage farm. House d 
satisfactory in some viUagee, unsatisfactory in others, 
crememt disposal effected by midden privies ; frequently un- 
covered, and allowing escape of their contents into the sur- 
rounding soil. No public scavenging. Accumulations of 
jMivy filth, a cause of great nuisance in many villages. 
Slaughter houses registered, condition variable. Cowsheds 
and dairies registered, condition for the most part good. 
No hospital provision, no disinfecting ajmaratua. XJnsatas- 
■ factory reeijta o( appmntment of two inadequately remuner- 
ated Medical Officers of Health, neither livmg in a central 
position for his district, and neither giving sufficient time to 
his duties. 

9. Hatle (Cornwall); population (1891), 1,172; Dr. Mivart. 

Authority concerned: Hayle "Urban District Coiincil. 

Ground of Inquiry : General sanitary circumstances ; local 
complaints. 

Chief Facts reported by Inppeetor; Hayle town in part co- 
terminous with and in many ways closely connected to the 
Fhillack Urban District. 

Water supply, obtained from gatheiing ground in Phillack 
Urban District, inauffident in quantity, and Uable to danger- 
ous contamination. Proviaion for storing this water defec- 

House accommodation not satisfactory. 
No isolation hospital or disinfecting apparatus. 
Infectious Disease (Prevention) Act, 1890, and Pubhc Health 
Acta Amendment Act, 1890, not adopted. 

10. HoRSFOKTH Urban Distrhtt (Yorkshire); population (1891), 

7,102; Dr. Bruce Low. 

Authority concer?ied: Horeforth Urban District Council, 

Ground of Inquiry : Report of Medical Officer of Health as to 
an outbreak of enteric fever; and representations from the 
Urban District Council aa to the failure of the Waterworks' 
Company to provide a pure supply. 

Chief Facts reported by Inspector : For some years there have 
been local complaints as to quality of the water supply, which 
is in the haudfl rf a private Company. Gathering ground erf 
Company high-lying pasture land which is dressed freely 
with stable manure and night soil ; sewage from farm-houses 
and also road washings reach the feeders of supply. 

There are 3 reservoirs ; 2 for storage, and 1 for compensation 
water to mill owners. Sand filtration provided ; but in 
summer months as well as at other times it has been 
customary to turn on unfiltered compensation water to the 
town mains to augment supply. Following use in September, 
1896, of this unfiltered water there occurred a sudden out- 
break of enteric fever in October, attributed by Medical 
Offi.cer of Health to polluted water of Company's service. 

Sewerage of district nearly complete. Sewage disposal, by 
subsidence and land filtration, about to be carried out. 



iBolatioa hoepital about to be provided in combinatitm with app. A^o. 
adjacent authorities. Excrement disposiil largely by objec- Ababsotof 
tionable privy middona. Scavenging defective. The Infec- ^Bpeotion*. 
tJous Diaeaae (Notifleation) Act, 1889, not yet adopted. 
Administration has been Ia.x. 

&1. Kino's Lynn Borough (Norfolk); population (1891), 18,360; 
Gaywood Parish; population (1891), ?52 ; Dr. Mivart. 
Authorities concerned: King's Lynn Town Coimcil and Free- 
bridge Lynn Rural District Council, 
Qroand of Inquiry : Enteric fever ; Medical Officers of Health's 

Beports. 
Gkief Facts reported hy Inspector : Sudden outbreak of enteric 
fever in both localities early in October. In all, 453 noti- 
fied casee, and 44 deaths. Fever distributed indifferently 
throiighout both places. Drainage of Lynn defective. Parts 
of town liable to flooding after heavy rain; arraogemonts for 
privy pit emptying bad; water supply derived from River 
Gaywood, which ia exposed freely to pollutiona of all kdnds 
thiroughout its course ; water dehvered without filtration ; 
abundance of contaminating matters washed into river by 
excessive rainfall on 29th September. Similar, though less 
extensive outbreak of enteric fever in June, 1892, referred 
by Dr. Bruce Low after investigation to a bice ctrntamination 
of the Gaywood river. " Borough Isolation Hospital un- 
suitable. Violent local opposition to new water supply, to 
obtain which. Provisional Ordei' of Local Govemment Board 
necessary. 

Dr. Theodore 

Authority concerned ; Lancaster Town Council. 

Ground of Inquiry: Exceptionally heavy mcrtality from 
measles in the Borough in the first quarter of 1897 ; BegiBtrair 
General's Returns. 

Chief Facts reported by Inspector : Measles epidemic in the 
Borough during the earHer months of 1897 ; source of the out- 
break not traced; its extension aided by schools and by 
personal communication between the aick and the healthy. 
Measures taken by the Town Council defective in regard of 
iHTangements for obtaining information from the School 

t Authorities; visitation of invaded dwellings insufficient; 
isolation oi the sick at their homes frequently inadequate, 
while no cases were removed to hospital; inadequate disin- 
fection of invaded houses and infected articles. 

Compulsory notification of measles adopted for the Borough in 
1888; measles continued to be netted up to the dato of 
inquiry; in 1897, aud ia some previous yeara, a considerable 
proportion of total cases notified by the householder. Closure 
of Public Elementary Schools and of a few small private 
schools resorted to, apparently with beneficial reeults. Sunday 
Schools and the larger private schools not closed. 



poptUation (1891), 1,060; 

Authority eoncerned: Giaiiford Brigg Rural Diatrict Coimdl. 

Ground of Inquiry: Outbreak of iUnese reseanbling cerebro- 
spinal fever; locaJ report 

Chief Far.ta reported by Ifupeetor : Sudden outbreak of illness 
among children of school ag^; only one case fatal. Scat- 
tered cases of a. kind sinular to those observed at Messing- 
ham noted by medical men in various parts of North 
Lincolnshire about the same time, e.i/., in the Glandford 
Brigg, liincoln, Gainsborough, and Homcastle Rural Districts, 
and in the Urban Districts of Glanford Brigg, B»rton-Mi- 
Humber, and Scunthorpe. Locally such attacks regarded 
as " influenza comphcated by meningitis." Some cases ob- 
served had purpuric rash. In adults the leading symptoms 
observed were chilliness, headache, fever, delirium, some- 
tunes retraction of head, insensibility, involuntary parsing 
of urine in bed, great prostration, emaciation, constipation, 
and profound coma. Protracted convalescence was usual in 
these cases. Outbreaks of well-marked cerebro-spinal fever 
occurred at Bardney, in the Lincoln Rural District in 1867 : 
and in the Market Rasen Urban District in 1891. 
The symptoms observed at Meesingham in 1897 resembled those 
noted in previous outbreaks of anomalous Olnees at Raunda 
and Heyford, in 1891, and at Laxfield in 1894. 

14. Phillack (Cornwall); population (1891), 3,379; Dr. Mivart. 

Authority eoncerned: Phillack Urban District Council. 

Ground of Inquiry: General sanitary circumstances; reports 
of Medical Officer of Health. 

Chief Facts reported by Innpector : House accommodation 
very defective ; water supply almost exclusively from wells. 
Eight pubhc wells— all polluted or hable to pollution. Private 
wdJ.s in dangerous condition owing to pollution. 

District Council indifferent to the provision of a proper supply 
of wholesome water. Part of district sewered. Means of 
flushing sewers scanty, some sewers not flushed at all. 
Excrement disposal very unsatisfactory. Leaking and over- 
flowing cesspits. Defective privies. No adequate removal 
of refuse. 

Defective cowsheds and dairies. 

No isolation hospital or disinfecting apparatus. Infectious 
Disease (Notification) Act, 1889, not adopted, nor ajty part 
of Infectious Disease (Prevention) Act, 1890, or of Public 
Health Acta Amendment Act, 1890. 

15. Shifnal Rural District (Salop) ; p<^ulation (1891), 12,222 ; Dr. 
Wheaton. 
Authority concerned: Shifnal Rural District Council. 
Ground of Inqv.vry: Application for approval by the Boerd 
of Bye-lawa under Section 44, Public Health Act, 1875. 



Chitf FacU reporttd hi/ Inspector: Excrement disposal in App. a.No.' 
the district effected by ceespit privies. Befuse dispoeal Abatractof 
by means of largo ashpits. No means of disposal of refuse ^^1^'^'ong. 
in parts of the district ; refuse therefore collected in heaps 
in yards or gardens, or on waste places. Scavenging per- 
formed by owners or occupiers, very inefficiently. In the more 
urban pm-tions <rf the district, i.e., Shifnal town, Oakengatee, 
St. George's, the Nahb, Prior's Lee, and Snedshill (all in 
the pariah of Shifnal), the inhabitants without fadlities for 
getting rid of their collections of excrement and refuse, and 
not able therefore to com.ply with bye-laws on this subject 
matter. PubUc scavenging iirgently required in these places. 
In the rural portion of the parish of Shifnal, as also in the 
rural portions of the district generally, the inhabitants not 
without facilities for getting rid of excrement and refuse, 
and bye-laws for these portions not therefore contrarindicated 

f 16. SwANAGE (Dorset); population (1891), 2,600; Dr. "Wheaton. 

Authority concerned: Swanage Urban District Council. 

Ground of Inquiry : Local complaints as to insanitary ccm- 
ditions ajid administration, eepecially as to discharge of 
sewt^e and pollution of streams. 

Chiif Facts reported bi/ Innpectnr: The scheme of sewerage 
iue the town, plans of which were submittted to the Board 
in 1893, and for which permission to borrow the sum of 
£6,000 was obtained, not complete. The outfall sewer not 
yet constructed ; the newly-constmcted sewers connected 
meanwhile to an old culvert dischar^g on the foreshore 
near the promenade. Considerable quantity of sewage still 
discharged into two streams falling into the Bay at each end 
of the promenade. Many complaints of nuisance arising from 
deposit of sewage on foreshore of the Bay. The con- 
nection of house drains with the newly constructed sewers not 
generally enforced, many houses still connected with old un- 
ventilated sewers, which are without means of flushing. House 
drains in older dwellings defective. At Neston, houses \ai- 
provided with drains. Excrement disposal by vault privies, 
pail privies, and W.C.'s, Scavenging of pail privies by con- 
tractor ; scavenging of vault privies Irft to occupiers, and very 
imperfectly performed. Slaughter houses in moat unsatis- 
factcry condition. Dairies ajid cowsheds also in very un- 
satisfactory condition, and unregistered. Ko isolation hos- 
pital provision. Infectiooia Disease (Notification) Act, 1889, 
not adopted. 



Dr. 

Authority concerned: St. Columb Major Rural District Council, 
Ground of Inquiry: Outbreak of enteric fever; report of 

Medical Officer of Health ; and local complaints. 
Chief Facts reported by Inspector: From July let to October 
, 1st, 1897, fifty caaes of enteric fever in Wadebridge and 
Egloebayle; the latter a place with population rf about 



iJOO, situate oppoaite Wii'lebridge, from which it is separated 
by River Camel. Nine of theee caaee fatal. OthM- 9 caaes, with 
one death, heard of among perwMis who had visited Wade- 
bridge. Total dwellings invaded, in Wadebridge and E^oa- 
hit,yle, 33. Of these no lees than 22 situate in a single 
quarter of Wadebridge, termed the " Trevanstm Street 
area," and comprising 37 dwellings. The fever in the main 
distributed by the water of four wells close to one aaother in 
the " Trevanson Street airea." Manifold opporttinities erf 
excremental pollution of the ground water which Buppliee 
each of these four wells. Antecedent to, and during first 
weeks of outbreak, infectious matters from an enteric fever 
patient brought into relation with these wells by way erf a 
rubble " sewer." 
Grave sanitaiy dejecta general in Wadebridge. Water from 
plurality of public and private weUs in nearly every ca«e 
subject to risk of pollution. The " sewers " mere rubble 
drains. No public scavenging. Other serious shortcomiiigB. 
Administration by 8t. Colunib Eural District Council unsatis- 
factory. No adoptive Acte; no byelaws; no isolation hos- 
pital. Results of neglect exempMed in Wadebridge. ^ece 
this Authority have neglected to take action as to water 
supply, sewerage, Ac, notwithstanding persistent pressing 
by the Local Government Board, by Comwal) County 
Council, by the Medical Officer of Health, and by Wade- 
bridge residents, 
Cornwall County Council in 1897 issued aji Order constitutang 
Wadebridge and Egloshayle a separate Urban District. 
Appeal to Local Govemment Board by St, Colunib Major 
Riiral District Council, and by St. Columb Major Board 
of Guardians against this Order. 



, Watfokd (Hehth); population (estimated), 24,000 ; and Bushey 
pABisH (Herts) ; population (estimated), 5,652 ; Mr. Arnold 
Royle, 

Authorities concerned: Watford Urban and Rural District 
Councils. 

Grovnd of Inquiry : Continued prevalence of diphtheaia ; 
Rc^strar General's returns. 

Chief Facts reported by Inspector : (a) Watford ; — Diphtheria 
prevalent in the district for 18 years; during which period 
129 deaths have been registered from diphtheria and other 
throat illness. During the five years to the end of 1896, 
there were 93 known cases of diphtheria and membranous 
croup in 78 houses. Diphtheria chiefly affected young per- 
sons and children, and was frequently associated with un- 
sanitary conditions of the dwelling, 

(b) Bushet: — Diphtheria in its fatal form absent from the 
parish only during two of the last 13 years ; 34 deaths in that 
period from diphtheria and other throat illness. In the five 
years ended with December 1896, there wra^ 38 cases 
of diphtheria and membranous croup heard of in 25 
houses. Diphtheria chiefly affected yotmg persons and 
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children, and was moetly propagated by personal communica- app, a. No. B 
tjon. Frequently associated with an unsanitary condition iistractoi 
of tho dwelling and dampness of the soil. Ss^^ons. 

An isolation hospital has lately been erected jointly by the 
Urban and Rural authorities. 
bS. WiTNBX (Oxfordshire); population (1891), 3,110; Dr. Fletcher. 

Authority concerned: Witney TJrban District Council. 

Ground of Inquiry ; Application by the District Council for 
sanction to bye-laws imposing the duty of flcavenging on 
occupiers of premises, 

f'hief Facts reported bi/ Inspector: Refuse and nightsoil 
deposited in the streets in buckets and pails before 9 a.m., 
coUected by men in the Council's employ. CLosete faulty of 
construction, and many excreraental nuisances. Systematic 
scavenging urgesitly required. Public water supply urgently 
needed. No proper system of sewerage; much fouling of 
water-coursee discharging into a tributary of the River 
Thames. Grave risk of contamination of existing numerous 
shallow wells, serving as water-supplies, by soakage from 
privy ceespits, ic. No isolation hospital. General incompe- 
tence and neglect on the part of the District Cotmcil. 

. Wobcestek; population (189 1), 42,908; Dr. Fletcher. 

Authority concerned: Worceat^' Town Council. 

Ground of Inquiry: Diphtheria; Registrar General's Returns. 

Gh/ief Facta reported by Inspector : Water supply pumped from 
River Sevram just above Worcester. Inadequacy of filters, 
and of storage capacity of service reservoirs. Severn much 
polluted by sewage from towns and other places above 
Worcester. The whole of the crude sewage of Worcester 
discharged directly into the Severn. Failure of the Town 
Council to cany out an undertaking, given twelve years 
ago, to provide efficient outfall works. Water-carriage eya- 

► tem all but universal. House accommodation, and condition 

I of yards and courts, on the whole fairly satisfactory. Present 
isolation hospital iinsatisfactory, but large new hospital in 
course of erection. Iron small-pox hospital provided. 

During 1896, 319 cases of diphtheria (with 49 deaths) were noti- 
fied, and during first half of 1897, 52 cases (with 12 deaths). 
Incidence of the disease on children of school-going age 
nearly 3 to 1 as compared with incidence on persons above 
ajid below that age. Disease not confined to any special 
part of the city, nor were the poorest parts most affected. 
No definite cause for the outbreak and its persistency ascer- 
tained. 

Town Coimcil active and working well, excepting as r^ards 
their n^lect to provide efficient sewage outfall works. 

891), 12,552; 

Authority concerned : Wreaham Town Council. 

Ground of Inquiry: Prevalence of diphtiieria; application of 
tile Town Council for inquiry. 



Chief FmU reported by In4pertor: ComparaiAye freedom from 
diphtheria until beginning of 1896, when the outbreak in 
question commenced, and was continued into 1897, Be- 
tween January Ist, 1896, and April 30th, 1897, 122 attacks 
of diphtheria occurred, and 4 attacks of croup. Mortality 
29'5 per cent. Very extensive prevaJence of anomalous throat 
affections, beginning in January, 1S96, and ceasing in the 
autumn of that year. The outbreak of diphtheria commenced 
in cottages near the town refuse depot ; from thence infection 
carried to two of the public elementary schools; subsequent 
spread chiefly due to infection received at school. 

Isolation hospital Hod disinfecting apparatus | provided. 
Scavenging not satisfactory. Many causes tending to foul- 
ing of the soil and oi the air in the neighbourhood oi 
dwellings ; such as defective paving and draining of yards, 
defects of house drainage, nuisances arising from accumulaticMis 
of manure, from keeping of animals, and from accumulations 
of house-refuse in uncovered ashpits. 



22. Wribbenhall (Worcestershire); population (1891), 1,278; Dr. 

Theodore Thomson, 

Authority eonceriied : Kidderminster Rural District Council. 

Ground of Inquiry: Observation of unhealthy conditicms by 

the Inspector while officially employed in the neighbourhood. 

Ohief Facts reported by Impector : The water supply open 

. pollution. Defective conditions of sewerage 

and of sewage disposal. Methods of disposal and removal of 

excreta and house refuse greatly in need of improvement. 

Defective conditions of house drainage. Not a few imbealthy 

Paving of yards not infrequently unsatisfactory. 




No. e. 

«POHT ujjon the Occurrence of Certain Cases of Entebic Fever 
in Sis Sahitart Dibtricts of Essex and Suffolk, and 
upon Oysters in relation tliereto ; by Dr. G. S. BUCHANAN. 

In October, 1897, Dr. J. W. Cook, Medical Officer of Health for 
certain Urban and Rural districts in East Essex, made report to the 
Board of suspicion entertained by him that enteric fever recently 
occurring among a number of persons resident within the area under 
his charge had resulted from eating oysters brought into his district 
from outside sources. Also, Dr. Cook stated in regard of certain other 
recent sufferers by enteric fever not resident in bis district, that 
allegation had been made as to their having become infected 
similarly by eating oysters partaken of within one of the districts for 
which he acts as Medical Officer of Health. In all the above instances 
in which oysters had been under suspicion of having caused ent«ric 
fever, these shellfisli had come — so far as Dr. Cook had been able to 
ascertain — -from Brightlingsea, an Urban District outside the area for 
which Dr. Cook is Medical Officer of Health, 

The Board desiring further infonnation in the matter, and 
appreheodiog that to this end inquiry in a plurality of sanitary districts 
would become needful, determined on investigation of the circum- 
stances by one of their Medical Inspectors. On receipt of instructions, 
I visited the several places concerned during the laet week of October 
and at subsequent dates. 

^^K §1. Ag to certain rates of Enteric Fever, considered in relation to 
^^H possible infection of the sufferers by means of Oysters. 

^^l The enteric fever cases suspected to be due to oysters of which I 
learnt from Dr, Cook, along with certain others which came to my 
knowledge in the course of my inquiry, amounted in all to 26. Three 
of them had proved fatal. They had occurred in the following 
districts : — 

IClaoton Urban District 
Walton-on-the-Naze Urban District 
HaverhOi Urban District 
Braintree Urban District ... 
Lexdan and Winstree Rural District 
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^ my first 



J to ascertain 



In regard of these 26 fever c 
each instance : — 

(ra.) Whether the diagnosis was in any wise open to doubt : and 
if not, the dat« of definite onset of illness; with a view to 
determining as nearly as possible the date at which the 
sufferers had become infected 1 

{li.) Whether the sufferer had as matter of fact partaken of 
oysters at such date antecedent to commencement of illness 
as waa consistent with his infection having been received in 
this way ; and if so, whence the oysters in question had been 
derived ! 




(c.) What, if any, wore the conditions, irrespertive altogethtr of 

oysters, to which the sufTerer^ had been subjected ajitecadent 

to attsick, and which could be thought of as possibly concerned 

with the causation of his fever? 

"With reference to the above questions, and before entering into the 

details of the subject, I may at once state that 1 did not learn of any 

instance in which the medical attendant had found reason to doubt 

the accuracy of his diagnosis of enteric fever, or could tell me (rf 

clinical appearances which seemed inconsistent with such di^nosisj 

and that every one of the 26 persons concerned had, as matter of fact, 

partaken of oysters shortly antecedent to illness. 

Further, I may state at the outset that the oysters in questitm had 
in each of the 26 instances been eaten raw, and that none ot tliem 
were Engfisli '' natives." All the oysters were of the class termed 
" foreign " (as for instance " Portuguese " and " American "), and had 
been sold cheaply, as is the custom in this part of Essex during the 
Bummer months. 

The following ase the results of detailed inquiry respecting each of 

Clacton Dbb4M Dibtbict. (1881 population, 3,581.) 

Caaes in, C'lacUm-on-Sea. — (1) J. B., aged 28, Chapman Hoad. Attacked by 
enteric feyer between Jane 14th and 16tli. The sole occupants of Mr. B.'a 
dwelling are himself and hie wife, who had not anffared frum fevor. J. B. had 
not, in his remembrBnce, beeu outside Cla«ton-on-Si>a (ur at leiist three weeks 
prior to the onset of his illnesB, he having daring those weeks been in daily 
work, as u pimnber. in a new hotel then building' in the town. 

On several occasions during each of these three weeks Mr. B. had eaten 
PortnguBse oysters {price 6d. a dozen) pcocuced from hawkers, who come 
regularly to the new aotel and who sold ojeters to numerous workmen there. 
He ja, however, unable to identify the particular hawker or hawkeca from whom 
these oysters were obtained. He knew of only one case of illness among hia 
fellow workmen, a labourer (who has since left the district), who in the latt«r 
part of June anffered from severe headache and diarrhcea for about a week. 
This labourer had also frequently procured oysters during June from one or 
other of the hawkers lisiting the hotel. 

J. B.'b wife had not eaten oysters during the period tn question. 

{2) Wm. C, aged 44, Station Eoad. Attack of enteric fever began with 
severe headadie and vomiting on September 15th. Thi> other occupants of 
Mr. C.'s house are Mrs. C, aged 44; two childrCTi, aged reflectively 15 and 
16, and a servant, aged IT. None of theee persons had suSered from fever. 

Mr. C. is in business aa a draper, and had not. during the last week of Aagnet 
or the first weeks in. September been away from Cbcton-on-Sea. He informed 
me that during August he purchased oysters at least once a week from M.'a 
stall in Claeton. These oyslera were always " Portuguese," and Mr. C. usually 
obtained about two dosen at a time. In particolar, he recalled eating ojatera 
from this stall on August 28th, and stated that he had also eaten oyatora 
from the same source on several days which he cnnuot parttcularise between 
August 28th and the date of his attack. The other members of his family 
very rarely eat oysters, and had not, as far aa could be ascertained, eaten 

T -. .. ,.1 1 ; — 4.^ September 15th. 

d. Date of attack by enteric lever September 
■cupante of Mr. F.'a house ore Mrs. F., aged 39; and two 
=,.„j, 12 and 10 years old respectively. None of these had been attacked, Mr. 
P is a farrier and blacksmith, and stated that his occupation had taken him 
to" various places in the neighbourhood of Clacton-an-3ea during the three weeks 
prior to his attack. Mr. F. had been a regular customer of H., a hawker from 
Brightlingsea, who sold oystete in Ciacton-on-Sea during the summer months 
of 1897. Mr. F. had eaten a dozen or more of H.'s oyatera on at leaet one 
occaaion during the week ending August 38th, and had eaten others dating 
the follovring week. . , ,, ,, i , . ,_ », , 

Mr F occasionally shared H.'s oysters with Mrs. F. and his two sons. But 
whether or no he had shared with others oysters which he had obtained from 
H during the throe weeks prior to his attack cmild not bt- determined. 



oysters during three weeks prior 

(3.) A. P., aged 40, Church Eoi 

nth. The other occupants of 1 



(1.) Arthur Fn., aged 34, St. Oajth Baad. Atta<']tpd by cntpric fever between 

September 28th and October 3rd. Died from hemorrhage, October I8th. He (. 

hod been living in the same dwelling as lila father, aged 53; mother, aged 15; c 

BiBter. aged 16: and a lodger, ap-ed ^7. None of these had sufTered from E 

fever. He had been in daily work at Clacton-ou-Sea as a builder's labourer '{ 

(or several weeks prior to Wb attack. q 

On September 16th, Arthur Fu. eousumed a donen or more out of a, batti si 

of " Portuguese " oj^tcrs purchased in Clacton on that day from the Brightling- " 
eea hawker H. Hia fatJier and eiater had eaten one or two oysters apiece, and 
the lodger about a dozen, all from the esoie batch. 

Prrrah-nec af E-terw F^-<r in rjoi-tm^oii-Sf' hrtrivim J«>ie a»i O.'tohr 
1897: — I could not learn from notifloations of infectious sicknesa sent to the 
Medical OfBcer of Health, or as a result of inquiry of medical practitioners in 
Clocton-on-Sea, that any other persone in the town besides the foar above 
referred to had suffered from enteric fever between the beginning of June and 
the dat« of my visit in October. 

In the whole Urban District of Clacton during this period only one other case 
of enteric fever bad come to the knowledge of the Medical Officer of Health, 
■rhis was a girl who lived at Great Clacton, nearly two miles from Clacton-on- 
Sea, who was attacked at the end of September. 

Apart from question of oysters, such evidence aa I could obtain as to the 
agency or agencies of infection which had been operative in these rasert was 
wholly of negative sort. The four persons in question lived in different parta 
of Clacton-on-Sea : no one of them could be ascertained to have come in 
course of occupation or otherwise into personal relation with any of the other 
three: two had been served at their homes with water from the public supply, 
while other two had in each instance resorted to private wells on their own 
premises : milk, if any, consumed by these four persons had come from at least 
two dairymen, each of whom obtams milk from a separate farm. In view of 
the large sale of ice-creams in Clacton-on-8ea during summer months, I madi- 
inquiries bb to this substance of the three persons who had survived the fever. 
None of them were, however, addicted to eating ice-cream, and one stated that 
he had not eaten any form of " icea " for years. One ot these three had 
frequently drunk various kinds of aerated waters, another stated that he never 
drank aerated water or any form nf " temperance drinks." 

Walton- ON-THB-N ABE TJeban District. (1891 population, 1,586.) 

(5.) A. W., a girl aged 21, attacked by enteric fever between" September 

25th and 2Tth. A. W.'s home is in London. She had come on a visit to a 

relative at Walton-on-tho-Nazc during the laat week in August, and had not 

Kne outside that town or its immediate neighbourhood between the time of 
r arriva) at Walton and the date of her attack. At a date in the second week 
in September, which it appears probable was Sept«rober 10th, she ate one, or 
perhaps two, oysters, brought to the door of her relative's houss by a hawker, 
J., from B right lingsea. Ajnerican " East Eiver " oysters, Mr. J. informed me, 
are the variety which he usually sells at Walton. His price is a penny for two. 

In Walton-oti- the- Naze Urban District, between June and October 1897, no 
caaes of enteric fever other than that of A. W. had been notified to or had 
otherwise come to the knowledge of the Medical Officer of Health. 

Havebhii,!, Ubban DisTEicT. (1891 population, 4,587.) 
• (6.) Wm. F., aged 7, Eden Koad. Attacked by enteric fever between 
■- 'ember 8th and 10th. 

) Lily H., aged 18, Eden Road. Attacked September 7th. 

(8.) Arthur B., aged 12, Dudbury Boad. Attacked September 9th. 
) Reginald W., aged 12, Pease Hill. Attacked September 7th. 

(lO.l Geo. B., aged 15, Primrose Hill. Attacked September Bth. 

(11.) Albert B., aged 16, Masons Yard. Attacked September 9th. 

(12.) Wm. P., aged 12, Eden Hoad. Attacked September 9th. 

(13.1 Prank W., aged IB, Charity How. Attacked September 8th. 

(14.) Frank K., aged 12, outside the town. Attacked September 9th. 

On August 23rd, I learnt, a party of some 25Q Haverliill youths, belonging to 
an association ot sons of members of a local friendly society, were taken for a 
day's eicuraion to Clacton. A considerable number of relatives and friends of 
many of these youths availed themselves of the excursion train and went to 
Clacton and back on the same day. The above eight boys and girl who were 
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attacked by enteric fevpr hsA each been to Ciacton witb this excunion: — 
seven boys bb members of tlie asBOciHtion, and one bo; and tbe girl in-k 
dopendentl^r of the asaociation. This and other FircuaistanreB had Ted Dr. 
AriniBtead, Medical Officer of Health of the Haverhill Urban District, to the 
ooDclusion that infection bad in each instance been contracted whiUt the 
perHuns in question were uway from Uaverhill on. August 23rd. Inveatigation 
at Haverhill, made with Dr. Armistead's assiBtancp. gave aopport to this view 
of the case. In particular: — 

(a.) The onset of illness iu all nine cases had been between September 7th 
and September Itith, a fact consistent with the belief that infection had been 
contracted on August 33 rd, 

(b.) The dwelling of the nine persona attacked lay in different parta of 
Haverhill Drban Diatrict, one of them, indeed, being nearly a mile outside 
the town of Haverhill. These nine persons had euni&v different occupations 
and places of work; indeed, except on August 23rd, they did not appear to 
have been broneht together at anv time shortly antecedent to their attack. 
Dr. Armistead nod ascertained that the dwellings of these persons were 
served bj a pluralilj of wells, and that their families bad been aapplied with 
milk from several separate sources. 

(c.) Eicept for the excursion on August 23rd, none of the sine persons had 
been outside Haverhill or its immediate neigbbourbood during the last weeks 
of August OF first week of September. During these weeks the Urban District 
of Haverhill had been free from enteric fever. I found, indeed, that between 
the beginning of June and the date of my visit in November, only two persons 
in the Haverhill Urban District, in addition to these nine, bad been notified 
to Dr. Armistead as suffering from enteric fever. The first of these, attacked 
in June, was a person who had contracted enteric fever outside the district 
altogether and from whom no spread of fever could be traced; in the second 
case, notilied on September 23rd, tbe medical attendant informed me that tbe 
cUnical histor; subsequent to the date of notification had convinced lijin tbat 
the patient's illness had not been enteric fever. 

In view of these considerations, there appeared t( 
of these nine cases infection had taken place at aoi 
excursion on August 23rd. 

I next made detailed inquiry in each case aa to articles of food or drint 
conanmed on August 23rd. It appeared that an reaching Clacton-o»-Sel». 
railway station, the various HaverluU excursionists, including the nine persons 
in question, went their several ways in search of omusement— to the beaeb, 
pier, and elsewhere. Seven of the nine had come together in a refreshmen't: 
■ astablisbment at Clacton in the afternoon, where a " tea " was provided for the 
I members of the association. At this meal they were given tea. bread and 
I bntter, jam, and cake. Tlie girl and the boy who did not belong to the ^ 
association had not, however, partaken of this " tea,." Most of the nine had 
taken with tbem from Earerhilt various articles of food. All had, however. 
purchased sundry arHcles of food or drink in Clacton, principally from stalls 
on the beach and pier, or from itinerant vendors. Eight of the nine had, I 
found, eaten ice-cream from one or another vendor: seven had drunk aerated 
waters, one had drunk unaorated lemonade, one other hod beer and neiflier 
lemonade nor aerated waters. None of them had drunk milk, except in tea. 
Nor, as far as they could remember, had any one of them drunk plain water 
during the time they were away from HaverluU. 

Oysters had been eaten by each of these nine persons. Tbe variety of 
(^ter could not be determined, but the price paid for them, two a jienny or 
siqience a. dozen, left little doubt that the oysters in question belonged to 
the general class to which I have above referred. The number of oysters con- i 
BUmed in each case varied : three-pennyworth, or half a dozen, apjieared to have 
been the usual extent of the boys' indulgence. One boy aix four oysters only, 
another admitted to two dozea. Tbe girl attacked believed that she had eaten 
not more than one oyster. 

From descriptions given, T ascertained that six of the nine had purchased —3 
their oysters from tbe stall of Mc. M. at Clacton-on-Sea. One other ~~ 
described a stall on tbe beach which I could not identify. Other t 
dealt with some hawker or hawVers who carried baskets of oysters 
down the beach. The description of the hawker was in each i 
insufficient to enable me to identify the vendor. 

The Bocretary of the association, who had auperinfended the arrangemeii 
of the excursion, told me that from personal observation he believed tJut e 
ponaiderable proportion, perhaps a quarter, of the 250 youths who went t 
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(15.) J. G. N., oged 33, and (16.) hia son, H. N., aged 18. First ayinptoms of OyJS? Con 
anterio fever appeared in eatih inBUnce ou September 6th, J. G. N. and H. N. sumption : by 
had viBitad Clacton-on-Sea oa August 23rd, returuiiig to Braiiitree the same ^'- Bnchanan. 
evening. Save for this risit neither father nor Bon had been out of Braintree 
during the last weeks of August or first week of September. 

On August 23rd. J. G. N. and H. N. had taken their day's hohday at 
Clacton along with Mrs. N., a brother of H. N., and a neighbour. Thej had 
taken diuner with them, and they had but one meai at Clacton, namely " tea " 
at tea roome on the beach, which are kept by Mr. M. Thia meal consisted 
in each instanee of tea, bread and butter, and DysterB. The oysters in 
question came from Mr. M.'s stall adjoining the tea room. One dozen 
" Portuguese " oysters were purchased, and were divided between the Sve. 
J. 0. N. had eaten two oystecB, H. N. three. Tlie N.'s intonned me that 
besides what th^ consumed at this "tea" and the provisions which they 
had taken from Braintree, there was no other article of food or drink which 
J. Q. H. or H, N, had consumed at Clacton-on-Sea or in the course of the 
journey there or back. In particular, neither had drunk aerated waters, 
lemonade, milt (except in tea), or plain water. Neither had partaken of ice- 
No case of entario fever in the Braintree Urban District, other than of 
J. G. N. and H. N., had been notified to or had otherwise come to the 
knowledge of Dr. Stevens, the Medical Officer of Health, from the beginuiiiK 
of 1897 up to the date of my visit in November. In these circumatancea, and 
having regard to the period of incubation of enteric fever, it appeared almost 
aertain that infection had been contracted out of Braintree on August 23rd. 

LbXHBK mSI WlKSTSEE RUBAL DiSTBlCT. 

Caee at BWciAouie form.— (17.) F. F., aged IS, attacked by enteric fever 
on September 19th. F. F. had died on October 10th and few partioulars were 
to bo had in his case. It appeared however that thia youth had come home 
from school seven weeks before the onset of his illness. During this period he 
had occasionallji walked or bicycled to Colchester or other places within a 
few miles of Bnckhouae Farm, but had not stayed any nights away from home. 
On the afternoon of September lat he had been with his father to Clacton-on- 
Seaj returning the same evening. On this day they ate between them a 
dozen or more oysters from a stall at Clacton pier kept by Mr. U. These 
outers had been sold at two shillings a dozen. They had been designated 
"' Scotch," but this, I learnt from Mr. U., was merely a euphemism customary 
in the trade. Only "Portuguese" and "American" oysters have been sold 
H,t Mr. U.'a stall at Clacton this summer. 

There had been no case of enteric fever or of illness of suspicious sort at 
Sriokhouse Farm antecedent to F. F,'s attack. Dr. Cook, Medical OfScer of 
Ilealth of the' district, hod heard of no case of enteric fever in dwellings near 
to this farm, or in the neighbouring village of Peldon, from the beginning of 
"the year up to the date of my visit in November.* 

Ccwe at Sdl Souse Farm.— {IS.) H, B., aged 19. attacked between September 
12tli and 14th, H, B. is the son of a farm labourer. He had been at work 
"harvesting" in the neighbourhood of Bell House Farm for three or four 
'Vveeks prior to hia attack. During this period he had not been more than a 
xnile or two away from his home, except on one occasion, September 2nd, 
"when he went to a regatta at Clacton-on-Sea, returning the same evening. 

From the beginning of 1897 up to the date of my visit in November no 
nther case of enteric fever had occurred among the other persons living at the 
~B.'a dwelling. No case of enteric fever in ^rms or dwellings near to Bell 
House Farm or in the neighbouring village of Stanway had come to the 
tnowledge of Dr. Cook during the same period. 

At Clacton, on September 2nd, H. B. had oaten a dinner of pie, bread, and 
ginger beer; he had also eaten cakes and drunk ginger beer from a stall on 
the bench, and had eaten four oysters, which from description appeared t« 
have been Portuguoae, at Mr. M.'s oyster stall. 

■ I learn from Dr. Coot that since my itbiI allicr rai-mbcrB o! thia hontohold have fallen 
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n dwoliitig wliu visited Cluctou on 
. la oompanionB on this date four bojt from 
Hie neighbourhood, one or two of whom ate ajelen at the same time ai 
himsalf. None of thcue boys, I waa informed, had suffered from any ailment 
after their return home. 

Tendriko BuaAL Dibtbict. 

Gates ii, fht parish of Si. OiylK. (1891 population, 1,441.) 

(19.) Mi-8. A., aged 33, Mill Street. Date of attack uncertain. Waa first 
Been by Dr. Steele, the medical practitioner at St. Osyth, on October 4th. 
Shu then gave a history of iUtiesa of some three weeks' duration, and was found 
to be Buffering- from fever and diarrhcoa. Jadging from the aubaequent history 
of the case. Dr. St«ele inclineB to the view that on October 4th she was in the 
third or fourth weak of enteric fever, her illlieaB having been at first of mild 
type, and then, shortly before October 4th, having become severe owing to 
Bfaaencs of medical treatment. On this reckoning Mrs. A..'b attack is to be 
thought of as having taken place somewhere in the course of the second or 
third week in September. Subsequently she suffered from two well-marksd 
relapses. 

Living in the aame dwelling as Mrs. A. are Mr. A., aged 40, and 7 children 
at ages between 13 and 1^ years. None of these persons nad been attacked. 

During the latter part of August and diuing tie part of September antecedent 
to her ilhiese. Mrs. A. had been away from the village of St. Osyth on one 
occasion only: namely, the afternoon of August 23rd, when she drove to 
Clacton-on-Sea (some 5 miles away) in order to accompany her aunt, aged 
about 50, who was going by train from Clocton to her home at Stratford. 
On this day Mrs. A. and her aunt had tea at Mr. M.'s tea rooms on the beach 
at Clacton, and between them ate one do»en of Mr. M.'s oysters, at a cost 
of sixpence. 

Mrs. A. had not heard that her aunt had suffered from any illness since her 
return to Stratford. 

,5^ , , ( E. F. aired 2N, aftackea by entfrio fever on October 1 2th. 

(ii\ f F famUr / ^^"^ ^- '"'^ ^^- ^'^""''^ October 13tb or Hth. Died 
fyii ' I October a.ith. 

'■■'■'■' ' ( C. F. aged 31, attacked October l.Sth or Hth. 

The inhabitants of Mr. F.'s dwelling who had not suffered from enteric 
fever were A. F.. aged 4i, and an infant of 12 montlis. 

The Brightlingsea hawker H. come to the village of St. Osyth every 
Saturday evening daring the summer and autumn nf 1897 with a basket of 
oysters, and sold them at the crusa roods there. Tfaese ojetei^ were principally 
Portuguese, but occasionally Mr. H. sold other varieti^ of foreign oysters — 
always at the same price, sixpence a dozen. 

Mr. F., a baker of St. Osyth, had this year been a customer of H. on many 
Saturdays. He had eaten some of H.'a oysters, he believes, on Septembsr 25th ; 
a dozen, he clearly remembers, on October 2nd; but none on the following 
Saturday, October 9th. On October 2nd, after eating bia dozen, he took homo 
another half dozen, which were divided between Mrs. F. and his two children 
C. F. and A, F. Neither Ub wife nor either of their children had eaten 
oysters on any other occasion during September or October. 

(23.) A. Ii., aged 18, Clacton Eoad. Attacked by enteric fever on October 
17th. This youth waa a labourer, who, prior to his attack, was in daily wort 
at Duchess Farm, near St. Osyth. He was living in the same house as hia 
father (aged 45). his mother (aged 43), and four children between 10 and 4 
years old. None of these had suffered from fever. 

A. L. liad eaten H.'s oysters at St. Osyth on several Saturdays daring this 
BUtnmn. In particular, he remembers eating oysters on October 9th.+ and 
believes that he also ate oysters on October 2ud. None of A. L.s family had 
eaten oysters during three or four weekf antecedent to his attack. 

(24.) W. B., agrf 33. Earls Hall. Attacked by enteric fever on October 
17th. This man waa in employment as a horse keeper at Karls Hall, about a 
mile from St, Osyth village. He was living in the same dwelling as his wife, 
aged 28, and five children. None of these had suffered from fever. 

Mr. B, remembers eating a dozen of H.'s oysters on Saturday, Octaber 9th, 
He likes oysters, and stated that probably during the three weeks preceding 
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(25.) P. H. G., aged 18, Colchester Bond. Attacked by enteric fe^-or on ' 
October 18th. This yonth was a gardener at St. Oeyth friory, and was in f 
daily wort there up to the time of hia attack. Living in tlie aame dwelUng were » 
his father, aged 41; hia mother, aged 46; and eight children, at ages between I 
2 and '20 years. None of those had suffered from fever. 

P. H. Q. ate two shillinga' worth of H.'s oysters (or four doien) at St. 
Osyth on the night of October 2nd, and alao ata H.'s oyatera on October Bth. 
No otlier persona at hia home had oyatera on either of these days or during the 
three weeks which preceded his attack. 

(26.) D. L., aged 20, MiU Street. Attacked by enteric fever on October I7th. 
D. L. was in daily work as a labourer at Block Hoitso Wiek, near St. Osyth, 
up to the date of hia attack. Living iii the same dwelling were bis father, 
aged 43; his mother, aged 38; and a brother, aged 18. None of theae had been 
attacked. 

D. L. had eaten H.'s oyatera on October 9th. Ho did not thini that he bad 
eaten oyatera on the previous Saturday, October 2nd, but be is an occasional 
Saturday customer of H., and may, ha stated, quite possibly have dealt with H. 
on this date. 

On October Bth he had shared the oyatera which he bought with the three 
other members of his family. 

Preiialenct of e.nltric fever in Ihe Parish of St. Oa.v'fi:— From the beginning 
of 1897 up to the time of my visit in November no case of enteric fever other 
than tlie eight in queation had, I found, come to the knowledge of Dr. Cook, 
Medical Officer of Health of Tendring Eural District, or of Dr. Steele, the 
local mediua! practitioner. 

Apart from any question of oysters, such evidence as 1 could obtain as to the 
agency or agenciea of infection which had been operative in those St. Osyth 
cases proved of negative sort. 

From consideration of the dates of attaclc, it was clearly necessary to look 
for some source or sources of infection which could have operated toward the 
end of September on the seven persons (cases 20 to 26) attacked between 
October 12th and October ISth. 

Now during the period in question Mrs. A. (case 19), living at Mill Street, 
at the western end of the village, waa aufEering from enteric fever. I 
endeavoured to learn therefore whether during this time any of the seven 
persons who were attacked between October 12th and 18th bad been associated 
with Mrs. A. or with the A. family, or whether any of them had consumed water 
from the well to which the A. household rowirted. Inquiries in this direction 
were, however, without affirmative reanlt in any case. 

Neit with reference to questions of infected soil or water aupply, I 
aacertaiiied that one of the five dwellings in which the seven persons reaidod 
was outside the straggling village of St. Osyth altogether, and that the 
remaining four were situate in ditFerent pacts of the village. Only two of these 
five dwelUngs are served hy the same well. This well also serves ait other 
dwellings in which no case of fever occurred. 

Most of the total eight sufferers by the fever in St. Osyth (including Mrs. A.) 
had drunk miUc in tea only, and such milk as had been consumed by these 
eight persona prior to their attack had come direct to the consimiet from at 
least three separate farms. It was, of course, impossible to ascertain the 
complete dietajy of any of the persona attacked for a series of days during 
which they had been pursuing their ordinary occupations. One had eaten 
tinned salmon a week antecedent to onset of illness. Otherwise I could not 
learn that any had eaten tinned meat or tinned fruit, watercreaa, or ice-creams 
during the period. Only four of those attacked had at ail frequently con- 
sumed aerated waters. 

The tacts thus far established may be summaj'ized after this 
fashion; — Among a. population of some 16,000, distributed amimg 
places as far apart* as the Haverhill, Braintree, Clacton, and Walton- 

"Clacton, Walton, and St. Osyth a 
ia inland, in the centre of the same c 
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App.A No. 6. on-the-Naze Urban Districts, the St. Osytb rural parish, and certain 
On the qimrters of Lesden, a total of 29 persons only were heard of as 

EMMic^FeTBr h^'^ing been attacked by enteric fever between the beginning of June 
in East Angiia and the end of October; and of these 29 persons, no less than 26 had 
'oyster °Con- consumed oysters about a fortnightf before the date of their attack. 
BQmptio^iiy And, alternatively, the facts may be stated in this wise: — Among 
inhabitants of, and visilore from eertain dietricia to, the more limited 
area comprising the town of Clacton-on-Sea, Walton-oo-the-Naze, and 
the parish of St. Osytb, the total of persons heard of as having been 
attacked by enteric fever during the months in question was 26. AH 
these 26 persons had consumed oysters in each instance about a 
fortnight before the onset of illness, on one of the few days, that is, 
on which at the ordinary reckoning of the incubatiou period of enteric 
fever, they must be thought to have received their infection. 

Can these coincidences have been mere matter of chance? Be it 
noted that in the watering places of Clacton-on-Sea and Walton-on-tlie- 
Kaze oysters are consumed by the thoustuid in the summer months, 
particularly by visitors and by excursionists ; and that the inhabitMitH 
of the village of St. Osyth, living within two miles of the large oyster 
layings erf Brightlingsea Creek, are very likely addicted to oyster 
eating. It was then to be expected that if any 26 persons of age and 
Bex such as are in question had been picked out at random from 
inhabitants of, or visitors to, these places, there would be found among 
them a not inconsiderable proportion which frequently, or at least 
occasionally, had eaten oysters. But in t)ie particular instance the 
proportion of oyster eaters was more than considerable : it was a 
hundred per cent. — -it was all. Every one of the 26, selected by the 
accident of having been the only persons known to have suffered from 
enteric fever in a given period, was found not only to have consumed 
oysters, but to have eaten them within such period of his attack 
as was consist«nt with the occasion of eating having been the occasion 
of infecticm. 

fl have taken "about a fortniglit" to be as near a deflnition of the 
incubation period of enteric fever m can be made, in view of the often inaidiona 
onaet of the disease. In the case of 21 of the persons in qiiestioii the number 
of days which had elapsed between eating ojaters and onset definite illness 
appet^ed to have varied between 10 and IB, consistent at both Utnits with 
observed variatiuns in enteric fever incnbation. 

Ill the case of B. L. of St. Osyth (No. 36), if October 9th be token as the 
only day shortly antecedent to onset of illness on which this youth ate 
oysters, the iutervaJ was but eight days — a period consistent with a possible, 
although an nnusaally eliort, incubation time. As has been stated, however, 
qaestion arose whether D. L. had not also eaten oysters a week previous to 
October 9th. 

I have also included in this categoiy the case of Mrs. A., of St. Ofljth (No. 
18). The date of onset of fever in her case could only be fiied in an indefinite 
way, but it appeared that the interval between oyster eating and first sicJcening 
bad been about three weeks— a period longer than the usual incubation time 
of enteric fever, but not auffieiently lone to put out of question a coincidence 
of the day of eating oysters with the day of infection. In considering tSra. 
A.'s case the reader will not have failed to note that the date on which she 
visited Clacbin-on-Sea was the same as that on which the Haverhill and 
Braintree eicureionista apparently contracted infection there, and that the 
oysters eaten by Mrs. A. had come from a stall which had supplied certain of 
these excuraiomsts. 

Inasmuch, however, as neither D. L.'s nor Mrs. A.'s illness can be thought of 
as having conduced to the occurrence of any of the other 24 cases, asaumption 
that neither D. L. nor Mrs. A, contracted enteric fever on the day oi eating 
oysters would not materially affect the argument in the test. 



The improbability that a series of coincidences such aa tills should ait.A.No.ij. 
have happened by mere accident is obviously very great. It was on the" 
indeed manifest that I could find no warrant for invoking such an S_S?£'*p°* "^ 
extraordinary freak of chance in explanation, imless I were in position tn Enet Aneiio, 
to show that some agency or agencies of infection other thaw oystersj oy^^''°0(,n^ 
had with great likelihood operated to pi-oduco all, or at least » sumption ; by 

■ •, ?,, 1,,. ■ '^ ,- '^ Dr. BnehaOBn. 

majority, of the 2b cases m question. 

But now, wlien the question of agencies of infection other than 
oysters carae to be considered, it appeared that such evidence as I had 
been able to obtain in the matter had been altogether of the negative 
sort. Thus : — 

(1.) Inquiry made in the case of each of these 26 persons with a 
^^ view to referring their enteric fever to infection from a 

^^L previously occurring case or cases of fever, either within the 

^^H dweUing or in the town, village, or neighbourhood, had in each 

^^^L instance been without anything approaching af&rmative result. 
^^^L (2.) Furtliermore, the facts hardly left room for doubt that 11 of 
^^^B the 26 persons attacked (namely, nine at Haverhill and two 
^^^B »t Braintree) had in each instance come by their infection at 
^^^B ClactoQ-on-Sea on their one day of visit there, August 23rd. 
^^^V At this date, be it noted, no person in Clacton-on-Sea could 
^^B be heard of as suffering from enteric fever. And further, in 
^^H these 11 cases detailed inquiry had faded to show that at 

^^r Clacton-on-Sea there had been any article of food or drink 

other than oysters of which all the eleven had partaken. 
Apart therefore from any question of the origin of the particulaj- 
oysters impUcated, or their history prior to reaching the persons con- 
suming them, tliQ fatts appeared to afford very definite indication 
that in these 26 cases oysters had operated as the agency of infection. 
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From tho histories already given it will be scon that the imphcatcd 

Iatera had been purchased aa follows ; — 
(a.) From the itinerant hawker, Mr. H., either at Clacton-on-Sea 
or at St. Oayth; — 
Last week in August^C'ase 3. 
September 16th — ^Case 4. 
First two weeks in October — Cases 20, 21, 32, 23, 24, 
25, and 26. 
(6.) From the stall-keeper at Clacton-on-Sea, Mr. M. ; — 
Last week in August — Case 3. 
I August 23rd— Cases 6, 7, S, 10, 12, 13, 15, 16, 19. 

) September 2nd— Case 18. 

' ' (c.) From the itinerant hawker, Mr. J., at Walton-on-the-Naze ; — 
Second week in September — Case 5. 
(rf.) From the stall-keeper on Clacton pier, Mr. U. : — 
September 1st— Case 17. 

J Lest I be thought of as assuminp, without sufficieat warrant, that ojeters 
art capable of conveying the infection of enteric fever, I refer here to the 
outbreak of tMa diaeasH in 1S94, at the Wesleyan College, Connecticut, which 
was demonstrated by Professor Conn to have been due ti> speciSeally infected 
oystBTB. A reprint of Profeaaor Conu'a report will he found in the Supplement 
iu continuBtiou of the 34th Annual Report of tho Medical Officer of the 
Local Government Board (1894-95), " OnOjatet Culture in Relation to DiseaBc.' 
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(e.) From vendors at Clacton-on-Sea, imknowti (itinerant hawkers 
in three instances, a stall on the beach, not identified by 
description, in the fonrth) : — 
First week in June — Case 1. 
August 23rd— Cases 9, 11, 14. 

I may now set out the result of my inquiries in respect of oysters 
sold by these several vendors, in the order above given. 

(a.) The itinerant oyster vendor, Mr. H., who lives at Brightlingsea, 
told me that all oysters retaUed by him, both at Clacton and at St. 
Osyth, during 1897 had been directly supplied to him in Brightlingsea 
by hia relative, Mr. Z., an owner of oyster layings there. He had 
made no exception to this custom in August or September of this 
year, Mr. Z,, at Brightlingsea, confirmed this statement of Mr. H. 

(6.) Mr. M., of Clacton-on-Sea, sella oysters in the summer months 
from a stall on the beach near the pier. He is locally held to do 
a larger trade in oysters, at all events with visitors and excursionists, 
than any other Clacton dealer. Mr, M. informed me that during the 
summer season of 1897 he had obtained his oysters chiefly from one or 
other of two owners of oyster layings at Brightlingsea. During the 
earher weeks of this season he had ordered sJl oysters from the first 
of these, Mr. P. Then in the middle of July he transferred his 
custom to the second, Mr. Q. But on making fiu^her inquiries of 
Mr. M. as to the origin of oysters sold by him during the period under 
consideration, namdy, from August 23rd to September 2nd, I 
aacertained that in August Mr. M,, either because he was dissatisfied 
over some question of price, or for other reasons, had suddenly dis- 
continued aU orders to Mr. Q,, and instead, had dealt exclusively with 
a middleman, Mr. N., of Brightlingsea. Having dealt with Mr. N. 
for some three weeks, be reverted to liis previous habit, and, as 
before, ordered all Ms oysters from Mr. Q. This story was confirmod, 
at Brightlingsea, both by Mr. Q. and by Mr. N. The former was 
good enough to extract for me from his books a list of hia dealings 
with Mr. M. From this extract it appeared that after supplying 
Mr. M. with some 2,000 oysters every two or three days between 
Jidy 19th and August 7th, Mr. Q. sent Mr. M. no more oysters until 
September 3rd. The implicated oysters sold by Mr. M. had thus, it 
seemed clear, been supplied by the middleman, Mr. N, 

Mr. N,', I found, is not habitually an oyster dealer, but as he 
possesses a cart, and frequently drives from Brigbthngsea to Clacton, 
he had, in August and September, commenced a certain quantity of 
traffic in oysters, Mr. M. being his principal customer. Mr. N. 
informed me that he had obtained nearly all the oysters which he had 
sold to retailers at Clacton-on-Sea from one or other of three owners 
of oyster layings at Brightlingsea, namely, Mr. Z., already mentioned, 
Mr. X., and Mr. Y. ; only on one or two exceptional occasions during 
the year had he dealt with owners of other layings. In particular, 
Mr. N. believed he had not obtained oysters from any persons other 
than the three oyster merchants in question during the last weeks 
in August or first weeks in September. Mr. Y. confirmed in general 
terms the statement that Mr. N. had during a few weeks of this year 
been a wholesale customer. Messrs. Z. and X. stated in ea^h 
instance that they had supplied Mr. N. with oysters, but only to a 
trifling extent. No record of dealings with Mr. N. had, however, 
been kept by any of these three merchants, for the reason that Mr. 
N.'a. transactions had been wholly " ready money." 
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(r.) The itinerant hawker, Mr. J ., informed me that all oysters sold t 
bv liim in 1897 Jiad been obtained from owners of oyster layings at ^ 
Brightlingsea, and that in particular, three such owners, Messrs. Z., ^ 
Y., and V. had between them supplied all the oysters which be had \t 
6o!d in the summer months. From one or other of these three owners, {^ 
he stated, he would have obtained any oysters sold during the second m 
week in September. 

(d.) Mr. v., the proprietor of the stall on Clacton Pier, is a London 
oyster merchant in a large way of Hausiness, owning layings in various 
parts of England. He informed me that in the summer of 1897 it had 
been his custom to send from London the majority of oysters sold a.t 
his stall at Clacton-on-Sea. But, he added, if for any reason the 
manager of his Clacton stall found himself run short of oysters, the 
emei^ency would be met by obtaining a supply from one or other of 
the oyster merchants at Brightlingsea. Whetiier or no an emergency 
of this sort had arisen on September 1st, the date at which Mr, U.'a 
oysters had come into question, 1 was unable to ascertain. 

(e.) Vendors at Clarton-nn-Sea, some not identified. — The number of 
persons who sell oysters of foreign origin at cheap prices at Clacton- 
on-Soa during the summer and autumn is considerable. A few have 
slalls or barrows, the majority go about the sea front with oysters 
in baskets. Several of these oyster vendors come from Colchester and 
places outside Clacton. I made inquiries of as many of these vendors 
as I could trace in order to ascertain whence they obtained their 
oysters. Certain few vendors, Mr. M. among the number, usuaUy 
have oysters consigned to them at Clacton-on-Sea by rait, at intervals 
of every few days, by owners of oyster layings at Brightlingsea, A 
few other vendors, like Mr. J. and Mr. H., purchase oysters at 
Brightlingsea from merchants there, and themselves convey these 
oysters to Clacton. The custom of other retailers is to obtain all their 
oysters at Clacton from a middleman. I heard of only two such 
f middlemen- — one Mr. N., already referred to, whose dealings during 
■4.897, except with Mr. M,, had been on quite a small scale ; the other, 
^}{r. W,, who had supplied a majority of the Clacton oyster vendors. 
PHr. W. informed me that all oysters which he supplied wholesale 
during the summer season in question had been obtained by him 
direct from one of three owners of oyster layings in Brighthngsea, 
namely, Messrs, P,, Q., and R. One other cIeiss ot oyster vendors 
at Ciacton requires to be mentioned, namely, certain hawkers of fruit, 
shrimps, and other commodities, who, when they have run short of 
their ordinary wares, purchase oysters from the middleman W., or 
more frequently from any retail vendor who happens to have a few 
himdred to dispose of. Mr. M, in particular had frequently supplied 
Buch hawkers with oysters this summer. 

There was thus sufficient evidence to show that almost all cheap 
oysters of foreign origin sold in Clacton by itinerant hawkers, or at 
etalla on the beach during the summer season, had come in one or 
another way from layings at Brightlingsea. Indeed, on inquiry of 
thirteen habitual vendors of oysters in Clacton, I learnt that in twelve 
inatancea all their oysters were obtained exclusively from Brightlingsea, 
the exception being a man who went to Wivenhoe as well as to 
b Brightlingsea for his oysters. 

By way of summary of this part of the inquiry, it may now be 
^ stated: — 

(1.) That the particular oysters suspected of having been the 
agency by which the 26 persons came by their infection could 




in each instance but one (those supplied by Mr. U.) be 
affirmed, almost with certainty, to have come from layinga at 
Brighthngeea ; and that in five instances only was the evidence 
GO far vague as to forbid the implicated oysters being referred 
to particular Brightlingsea merchants. 
(2.) That there was reason to baheve that the oysters implicated 
in respect of eleven sufferers by the fever had come from one 
or other of three owners of Brightlingsea oyster layings — 
Messrs. Z., X., or Y. ; that the oysters impUcated in one 
other fever case had been supplied either by Mr. Z., or by Mr. 
Y., or by Mr. V., another owner of Brightlingsea oyster 
layings ; and that all the oyst«rs implicated in respect of 
fiuiher nine cases of fever had been supplied by Mr. Z. 



§3. Ae to Oyster Layingg in Brightlingsea Creek, and their liability 
to pollution by tewage, with special reference to layings believed 
to have furnished the Implicated Oysters. 

In 1895 Dr. Bulatrode visited Brightlingsea. a small town on the 
Essex coofit with a population estimated at i,000, in the course of his 
survey investigations as to the conditions under which oysters are 
cultivated and stored along the coast of England and Wales. In his 
report to the Local Government Board* upon this survey, Dr. 
Bulstrode gave a general description of the oyata* layings of Brightling- 
sea Creek, particularly in regard of their liability to poUution by the 
sewage of Brightlingsea, which, without any preliminary treatment, 
was being discharged into the tidal water of the creek. He says : — - 
" Brighthngsea Creek, which is formed by the junction of Flag 
Creek with a tidal stream from the village of St. Osyth, enters 
the River Colne a short distance beyond Brightlingsea, That 
part of the creek which is utilised for oyBt«r layings extends 
from its junction with the Colne to the landward extremity of 
Cindery Island, which island hereabouts practically divides the 
creek into southern and northern portions. 
Within the limits mentioned are numerous oyster layinga of 
varying dimensions, from which testers are despatched direct 
to market ; as an average the layings measure about 100 yards 
in length, their limits being marked out by beacons ; in some 
instances the layings extend the whole width of the creek, in 
others only half the width. Near Brightlingsea ferry, where 
vessels are by common consent moored, and over a considra'able 
area of the creek to the south of the seawaj-d end of Cindery 
Island, there are no oyster layings ; nor do layings extend on this 
side of the island eastward of Fincushic»i Island. As a general 
rule, foreign oysters only are deposited in Brightlingsea Creek, 
and at the time of my visit a large consignment of Araericaji 
oysters had just arrived, which oysters were being deposited on 
some of the layings. The oysters are laid down for varying 
periods from a few weeks to a year. During the winter months, 
as a general rule, such oysters as remain unsold are taken 
from the layinga and deposited in wintering pits in the marshes 
near at hand. Kear Brightlingsea ferry, on the town side, are 
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two storage pits, constructed with cement floors and wooden app.a, 

aides, where the oysters of certain merchants are stored prior onthe 

to sale. ESt^^,.. 

The sewage of Brighthngsea is discharged hy three separate in.Esst AnJS 

outlets on to the foreshore." [The positions of these three 'i?j^i**'''£, 

outfalls are represented at K., L., and M. in the map which S"°f'"^ 

accompanies this report.] " At the time of my visit, each of '" "" 

these outfalls was discharging offensive matter ; the middle one, 

that passing through Mr, Stone's yard, being particularly 

offensive. Near to the points of discharge on the foreshore of 

the creek are numerous oyster layings, and at low tide the 

sewage may be seen emerging from the outfalls, and after 

passing over the mud, running along the back of the oyster 

layings hereaibouts. "Under these circumstances it is difficult 

to understand how the oysters near can fail to be polluted 

thereby. It may he added, too, that some of the oysters laid 

down in the locality just referred to are afterwards stored in 

the cemented pits to which reference has just been made, and 

it would seem that polluted oysters thus introduced into the 

pits might lead to the contamination of others. 

In reference to the sewage of Brightlingsea, it should here be 

remarked that some years ago it was proposed to carry an 

intercepting sewer to an outlet at Westmarsh Point, but this 

projMsal was stoutly opposed by the fishermen, who advocated 

the carriage of the sewage to tlie marshes aud its treatment 

thereon. There can be little doubt that the oyster layings 

I near the Brightlingsea outfalls are in especial danger of sewage 

pollution, and Dr. Cook, the Medical Officer of Health of the 
district, has taken energetic steps to bring about a better state 
of affairs, but hitherto hia efforts have been unavaihng. 
Brightlingsea is a rapidly increasing town, and danger of 
contamination of oysters laid down here will tend to materially 
increase with the addition of new houses, unless steps are 
taken for the proper disposal of the sewage." 
Dr. Bulstrode added to this account a footnote : — ■ 
" Since writing the above, definite all^ation " [i.e. in 1896] " has 
been made to the effect that enteric fever has followed on 'the 
couaumptiou of oysters procured direct from the foreshore near 
the sew^e outfalls of Brightlingsea. Howova- this may be, 
there can be no question as to the risk to which oysters 
I deposited on the Brightlingsea foreshore are iia,ble." 

■ When, in November of this year, I came to visit Brightlingsea 
Creek, and to inspect there the oyster layings, storage pits, and the 
three sewer outfalls, I found that the above description remained in 
all respects apphcable to the conditions which obtained at the end 
of 1897. The oyster layings on the part of the foreshore near to the 
sewer outfalls, to which Dr. Bulstrode drew attention as being 
peculiarlv Uable to pollution, I have numbered 1 to 11 on the map 
■which accompanies this report. 

I My next business at Brightlingsea woe to ascertain the where- 
abouts of those layings which were particularly implicated. These 
Were the layings trf Messrs. Z., X., Y., and V. respectively. 
The laying owned by Mr. Z., I found, is that numbered 9 in the 
upended map. Mr. Z. informed me that from this laying he takes 
iQ oysters supplied by him to retailers or to middlemen. 



Thf laying owued by Mr. X. is that numbered 11. Mr, X. also 

owns a storage pit neiir BrightlingBea. Hard, in wliicli he frum time to 

f time puts down oysters which have been collected from hia laying 

I No. 11, and wljjch are ready for immedialo sale. Mr. X. informed 

I me that all the oystera which he sella have either just been collected 

' from laying 11, or they have come from this laying by way of the 

storage pit. Oysters supplied in any quantity to wholesale purchasers 

are almost always taken direct from laying 1 1 and not from the 

storage pit. 

Mr. T., I found, at'tB as agent for the owners of certain oyster 
layings in Brightlingsea Creek. But auch oysters as he had aold to 
Mr. N. or to Mr. J. had come from hia own laj-inga in Geetona 
Creek,* on the side of the estuarj' of the Colne opposite to Brightling- 
sea. I learnt, however, that aa the labour of fetching oyatcrs from 
Geetons Creek is considerable, it was Mr. Y.'s custom to bring over 
a considerable quantity at a time, and to deposit them, until sold, 
on a part of laying II, wliich belongs to his father, Mr. X- This 
year he had not, except occasionally, made uae of Mr. X.'s storage 
pit for this purpose. 

Tlie laying owned by Mr. V ., I found, is that numbered 13 on the 
map. This laying is thus not comprised in the series whicli 
appeared to Dr. Bulatrode and to myself to be peculiarly liable to 
sewage contamination. Nevertheless, in common with other layings 
situate in that part of the creek which is above the sewer outfalls, 
laying 13 must be considered as in a measure exposed to risk of 
sewage pollution at a time when the tide is Sowing, and particularly 
when it first begins to flow. It will have been obsei'ved however that 
oystera supplied from Mr. V.'s layinga came into question only in so 
far aa a p^icular batch of implicated oyatera had been ascertained 
to have been obtained from one or other of the three merchants X., 
y., or V. 

It may be useful if I here give some brief details whicfa may 
assist the reader in forming some notion as to the amount of diluttou 
which Brightlingsea sewage may be thought to have uude^^ne by the 
time it reaches oysters upon the series of lajnngs Nos. 1 to 1 1. 

At high tide., the whole of Brightlingsea Creek, which opposite Uie 
sewef outfalls has a breadth of between 300 and 400 yards, is filled ; 
the oyster layinga are completely submerged ; whfle any sewage 
escaping from the outfalla must needs at once undergo very great 
dilution. 

At an ordinary lull) tide the conditions are somewhat as follows. 
The water in the creek has narrowed to a breadth of some 80 yards, 
and a strip of oyster beach, about 700 yards in length, can now be 
seen along tho northern edge of the water. This oyster beach ia a 
hard bed which has been made up with timber, oyster shells, and 
other material. Its breadth is seen to be composed of two portions : 
one the portion which is higher than low water mark of ordinary tides, 
the other the portion which habitually remains submerged at low 
water. In the case of the strip of beach comprising layings 8 to 11, a 
breadth of between 50 and 100 feet is usually left dry wheax the 
tide is fully out: only a small part of the breadth of the layinga 
nearer to the mouth of the creek becomes uncovered at the lowest 

" Dr. BuUtrode rcportod that ojster lajinga in Geetons Creek, like thoae of 
the Colcheater Oyster Company in the neighbouring Pjeflert Channel, i 
pradicaliy frpc fmrn risk of aewage pollution. 




e submerged portion of ^f- •''■ ^o- *■ 
practice, oyaters aie not on tho 
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Boint of an ordinary tide. Nominally, I 
'i laying extends to mid-channel, but ii 

B BO far as the centre of the creek. g^j^ 

Between this firm oyster beach and the land there ia now, at low in Eb 
a foreshore composed of soft mud. Sewage emerges from the oyll 
) outfalls K., L., and M., and in part mingles with the mud, ^mj 
B-JUid for the rest finds its way by ever shifting channels over the 
■ffiud to the northern edge of the oyster beach. At a few points where 
this edge is no higher in level thaji the mud, sewage is liable to 
b^icklo on to the beach and no to come directly into contact with 
BflyBters there. In most places, however, the edge of this beach is 
Kraised some few inchea above the level of the mud, and near such 
■jdaces sewage either accumulates in pools, or it flows along sundry mud 
»(liajinelH which fringe the northern edge of the beach until it reaches 
B point or points at which it can traverse the beach and so pour 
P into the water of the creek. Shallow troughs or " grips " have been 
roaa the oyster beach at two points marked A and B in the 
map, in order to facilitate the necessary escape of sewage. Through 
grip A a considerable portion of the sewage from the principal outfall 
K finds its way. At the time of my visit it appeM-ed that sewage 
from all three outfalls made its way to grip B. 

Now, the period during which oysters are collected for market 
from this beach is essentially the two or three hours between the 
time when the beach begins to be uncovered on the ebb and the time 
when it becomes submerged by the Sowing tide. From the description 
I have given, it will be readily apprehended that during every such 
period oysters lying upon this beach are liable to contaminatjon by 
sewage which is in no extreme degree of dilution. 

For, firstly, at low tide, ajid for about an hour on either side of it, 
those oysters which are submerged he in shallow water; either slack, 
or, as is the case on the north side of Brightlingaea Creek, with a 
comparatively alow upward or downward cun-ent. Sewage, conveyed 
across the " dry " part of the beach by way of the " grips " or other- 
■wise, is continuously mingling with this water, and thus during the 
period in question the submerged cysters must in effect he regarded 
aa lying in dilute sewage. 

And, secondly, a notable opportunity of pollution occurs whenever 
the flowing tide has risen to a point where the water just covera the 
mud to the north of the oyster beach. For then the sewage which 
during the ebb has accumulated at the back of the bea^h is, as it 
■were, lifted on to the top of the oyster layings there. 

§4. Access to Brightlingsea sewers of infectious matters from 
Enteric Fever Patients, 

In November, 1897, I ascertained from Dr. Cooper, Medical Officer 

I of Health of Brightlingsea Urban District, that since the beginning 

I rf the year he had received information, tlu-ough the provisions of the 

[ Infections Disease (Notification) Act, that a total of eight persons 

■ 1 the town of Brightlingsea had suffered from enteric fever. The 

anirrence of two of these casee had been notified to him in April, 

ne in May, one in June, two in September, one in October, and one in 

fovember. Brighthngsea does not possess hospital accommodation 

t for infectious cases, and hence these eight persons had in each 

I instance been treated at their homes. I have indicated on the 

I fwcompanying map the position of the seven dwellings wherein these 






App.A^o.e, cases occurred. Certain of theae dwellings. Dr. Cooper informed me, 
On the are served by water closet*, othere are not bo served. Sis of the seven 

25!?f?*??° "' fwe provided with euUies for the reception of slop water from the 
In BiLBC AuEiia dweUing. hiuAi oi the water closets and guUies m queetion is 
I connected with one or other of three systems of sewers in the town, 
' each system, oa has been indicated, having a separate outfall into 
'■ Brightlingsea Creek. 

Hence there can be no doubt that from time to time, between 
April and November, Brightlingsea sewage contained admixture ctf 
infectious matters derived from enteric fever patients. Moreover, 
the illness of one of these persons occurred at a. time and in circuoi' 
stances not inconsistent with his bowel dtschai^es having got access 
to oysters which were distributed at Clacton and St. Osyth during 
the last week of August and the first weeks of September. This 
patient was a man, F. S., dwelling in a house at the south end of 
Sydney Street, facing the Creek. On September 1st F. S. was notified 
to Dr. Cooper as suffering from enteric fever. His illness, I learnt, 
had begun ten days or a fortnight before this date, Mr. F. S.'a 
house is served by a water closet and by a yard gully, by way of 
which infectious excreta and slop water were disposed of, without 
previous disinfection, during the first fortnight of his illness. Water 
closet and gully discharge tlieir contents into the Sydney Street 
sewer, at a point not more than 70 yards above its outfall at M. 

Summary and Conduiion. 

It will have been gathered from the first section of this report that 
the facta obtained with regard to the 36 cases of enteric fever which 
I had under consideration had afforded definite indication that each 
of the persons in question owed his attack to the ingestion of infectious 
oysters : ^an indication arrived at independently of any question 
of the origin of the implicated oysters or of their history prior to their 
being swallowed by the sufferers. Reviewing the facta set out in 
the subsequent sections of ray report, it now appeared ; — 

(1.) That in at least 25 instances the implicated oysters could 

be referred, almost with certainty, to layings in Brightlingsea 

Creek, 

(2.) That though in five oi these instances the particular 

Brightlingsea laying or layings which had furnished the 

impHcated oysters could not be ascertained, the facts as regards 

the remaining 20 instances were sufficient to warrant inference 

that the implicated oysters had been taken, prior to their 

delivery to their respective vendors, from one or other of two 

particular lajinga in Brightlingsea Creek. 

(3.) That the two layings thus implicated formed part of an 

oyster beach, which is situated on the foreshore of Brightlingsea 

Creek, close to the outfalls of the three main sewers of the 

town of Brightlingsea; a foreshore which is conspicuously 

exposed to poDution by sewage. 

(4.) That at sundry different periods in the course of 1897 

infectious matter derived from persons suffering from enteric 

fever at Brightlingsea must needs have been discharged from 

the Brightlingsea sewer outfalls. 

In view rf this strong presumption that during the summer and 

autiunn of 1897 oysters from certain Brightlingsea layings had from 

time to time been the means of convej-ing enteric fever infection 
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"persons who liad consumed them at Clactoii-on-Sea, at Walton-on-the- 
Naze, and at St. Oayth, the question arieee — to what other places 
during the same period have infected Brightlingsea oysters been dis- 
tributed, and what the amount of mischief which they have caused 
to persons consuming them? But to this question I can give no 
answer. To attempt to follow to their consumers in different parts 
of the kingdom oysters which have been collected from the layings of 
a number of separate oyster merchants day by day for a series of 
months was an obviously impossibla task. But in view of the 
following considerations, there appeared some ground for inference 
that from time to time persons other than those whose cases 1 
investigated had swallowed infectious Brighthngsea oysters, and as a 
consequence had been exposed to definite risk of contracting enteric 
fever. 

(a.) During the summer and autumn of 1897 large numbers of 
Brightlingsea oysters had been consumed at Clacton-on-Sea by visitors. 
Now such visitors had come from many parts of England : a large 
proportion, in particular, from London, It was hardly to he pre- 
sumed, therefore, that if at times certain of the Brightlingsea oysters 
which were being sold at Clacton were infectious, infectious oysters 
had been ingested solely by persons dwelling in the six sanitary 
districts of Essex and Suffolk to which my inquiry was restricted. 
Moreover, during the whole period in question oysters from the 
Brightlingsea layings particularly imphcated had been frequently dis- 
patched, not only to Clacton, but also to several other parts of 
England. 

(b.) The oyster beach on which layings 9 and 11 are situate com- 
prises nine other lajrings, and ovsters laid on any portion of this 
beach must be regarded as being similarly subject to sewage pollution. 
Inferentially, therefore, at such tinaes as Brightlingsea sewage has 
happened to contain infectious matters from enteric fever patients, 
not two layings only, but all eleven, have become exposed to risk 
of specific pollution. And it deserves to be noted that if at any 
time during the period in question oysters from layings 1 to 8 and 
from laying 10 have as a matter of fact proved infectious to persons 
consuming thera, the fact would not have transpired at my inquiry. 
For of these layings, 1 and 2 are practically disused, layings 3 to 9 are 
owned by one London merchant, and laying 10 is owned by another. 
Nather of these London merchants, I waa informed, does buainMS 
with local middlemen or with other dealers who trade in Clacton-on- 
sea, Walton-on-the-Naze, or St. Osyth.* 

Lastly, as to measures of precaution. It is obvious that until 
the sewage of Brightlingsea is satisfactorily dealt with (as for instance 
by proper filtration through land), or has been made to discharge 
outwde Brightlingsea Creek altogether, risk of the kind I have 
indicated must continue to attend the consumption of oysters from 
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•I may hers record that Bitice the date of my inquiry I have incidentally 
learnt that two cases of enteric fever, occurring in the second week of 
September at a touse in Trewint Street, London, have been referred by Dr. 
Cnldwell Smith, Medical OiBcer of Health for Wandsworth, to oyBters which 
the patients had consumed at Clacton-on-Sea on Augiust 23rd. I have alao 
leamt from Dr. Brown, Medical Officer of Health of the Borough of 
Colchester, that four cases of enteric favar (three of which proved fatal), 
occurring in Colchester in October, 1897. had been referred by him -to 
Brightlingsea oyBters, which, he ascertained, had in each inatance been con- 
sumed about a fortnig'ht before the onset of illneaa. 
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APP. a. Xo. 0. 

On the 

Occurrence of 
Enteric Fever 
in East Anglia 
in relation to 
Oyster Con- 
somption ; by 
Dr. Buchanan. 



layings there. As has been shown, this was the view taken by I 
Bulstrode as a result of his observations in 1895. And as I 
Bulstrode pointed out in his Report to the Board, the Council of t 
Tendring Rural District, in which, up to 1896, the town of Brightlii 
sea was comprised, have been in past years repeatedly urged by th 
Medical Officer of Health, Dr. Cook, to provide a scheme of sewers 
which should comply with these conditions. Nevertheless, no woi 
which wiU divert Brighthngsea sewage from BrightUngsea Creek a 
its oyster layings have yet been begun. It may however be not 
with satisfaction that the recently-created Brighthngsea XJrb 
District Council are giving serious attention to the matter, and s 
endeavouring to compass a scheme sufficient for deahng in this sei 
with the sewage of the town. 

January, 1898. 
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No. 7. 

On an Outbreak of Enteric Fever at Eong's Lynn; by 

Dr. F. St. George Mivart. 



Apr a. No. 7. 



On Enterio 
Fever at 

On the 20th of October, 1897, Mr. S. M. W. Wilson, Medical Officer by°i5?.S^ 
of Health for theBorough of King's Lynn, reported to the Board that 
enteric fever had broken out in the Borough. He stated that since the 
1st of October, 22 cases had occurred, with two deaths. Three days 
later. Dr. C. B. Plowright, Medical Officer of Health for the Rural 
DLstrict of Freebridge Lynn, reported an outbreak of enteric fever in 
the village of Gaywood, which is continuous with the Borough of King's 
Lynn. In Gaywood, seven cases had so far occurred. In consequence 
of these communications, the Board requested that the Town Council 
of King's Lynn would instruct their Medical Officer of Health to 
prepare a detailed report upon the subject of the fever there. This 
further report was received by the Board on the 25th of October, 1897, 
and as it appeared that the number of attacks had amovinted to 114, 
and that the outbreak was extending, I was instructed to forthwith 
visit the Borough in order to inquire into the circumstances with which 
the disease was associated. At the same time I was to make similar 
inquiries respecting the. outbreak in the village of Gaywood. 



In June, 1892, Dr. Bruce Low investigated an extensive outbreak of 
enteric fever in the Borough of King's Lynn and the neighbouring 
village of Gaywood. He reported that from January to June, 1892, 
135 recognized cases of that disease had occurred in the town and 
suburb, with 15 deaths ; and that the fejer had been undoubtedly dis- 
seminated by means of the King's Ljmn public water service, which 
was common to both places. He advised that until a pure supply 
of drinking water had been obtained, the inhabitants should boil the 
water before using the same for drinking purposes. 

Since the date of Dr. Low's report, in no single year have both 
King's Lynn and Gaywood been free from enteric fever, as is indicated 
by the following table : — 



1 

• 


1892. 


18 


93. 


1894. 


1895. 


1896. 




Fever 

cases. , 

1 


Fever 
deaths. 

1 


Fever 
cases. 
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34 
2 


4 



§3» 

27 



Fever 
deaths. 


Fever 
cases. 


Fever 
deaths. 


Borongh of Lynn (Popula- 
tion*) 18380. 

Flarlsh of Gaywood (Popula- 
tion*) 052. 


131 
14 


19 

1 


50 
2 


3 




4 



26 
1 


6 
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nsus. 















The general sanitary circumstances of King's Lynn and Gaywood 
were fully dealt with by Dr. Bruce Low in his report of 1892. In view 
of the recent date of that report, and of the fact that the conditions 
in the above respect are substantially the same as when he visited 
the place, I do not propose to deal with the sanitary circumstances 
of the Ipcalities, except in so far as is necessary in considering the 
causation of the present outbreak. 

16«41 E 
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On Enteilo 
Feve»* at 
King's L/nn ; 
\xy ^1^' Mivart. 



The History of the Epidemic of 189!", 

Unlike the outbreak of 1892, the recent enteric fever in Lynn and 
Gaywood does not seem to have been preceded by any notable preva- 
lence of diarrhoea. The various medical practitioners of Lynn with 
whom I conferred were unanimous on this point. They consider the 
general health of the town to have been especially good this year up 
to and during September, in which month the number of cases of 
enteric fever for the first time exceeded the monthly average for the 
preceding three years. 

The following table shows month by month, from January 1st to 
November 30th, 1897, the ascertained number of houses in Lynn and 
Gaywood invaded by enteric fever, with the total known attacks, and 
the deaths in such houses. 



1897. 



Houses 


Total 


Deaths 


invaded 


attacks 


from 


by enteric 


in such 


enteric 


fever. 


houses. 


fever. 



January and February 

March ... 

April 

May 

June 

July 

August ... 

September 

October ... 

November 



2 

2 

S 

2 

2 

4 

2 

9t 

255* 

96t 



3* 




2 


1 


3 


— 


2 


— 


2 


-^ 


5 


1 


2 


•~ 


^t 


1 


303| 


9 


Ul§ 


34 



*Two other oases of 
enteric fever were 
treated in ^e 
Borough, viz., two 
men who were 
landed from the 
S.S. « Alf." 



1 1 In Gaywood. • 10 in Gaywood. J 4 in Gaywood. 

I 11 in Gaywood. 9 7 in Gaywood. 

The next table gives in successive periods from September 1st, 1897, 
to the 30th November, 1897, the number of houses invaded by the 
fever in Lynn and Gaywood, with the number of cases in such houses. 





Successive fortnights ended on 


Week 
ended 




Sept. 
14. 


Sept. 
28. 


Oct. 
12. 


Oct. 
26. 


Nov. 
9. 


Nov. 
23, 


Nov. 
30. 


Houses invaded 


4 


4 


5 


183 


139 


23 


2 


V/raDcS ..• ... ..• ... 


4 


4 


9 


214 


172 


42 


8 



The above tables serve to exhibit the suddenness of the epidemic. 
In 1897, to the end of August, Lynn and its neighbourhood suffered 
no more than the customary amount of enteric fever. Next, during 
successive fortnights of September, and in early October, this disease 
became twice to three times as prevalent as in any previous month of 
the year. Then occurred an extraordinary outbreak of enteric fever. 
In the fortnight ending the 26th of October, fever in Lynn and 
Gaywood increased 30—40 fold, and maintained during the next 



C7 



_ tecceeding fortnight a nearly equal degree of prevalence. Atterwarda 
it quickly declined ; so that by the beginning of December, the epi- { 
demic as such was practically at au end. In ail, there occurred in j 
Lynn ajid its neighbourhood between lat September and 30th Novem- t 
ber, 453 cases and 44 deaths referred to enteric fever; an attack rate 
by the disease of 23-45, and a death rate of 2'28 per 1,000 of the 
census population. 

And not less remarkable than the suddenness of this epidemic was 
the indifferent distribution of the fever throughout the place. As to 
this, the behaviour of the disease has been very carefully studied. 
There has been plotted, month by month, from January to August, 
later on fortnight by fortnight, on separate large scale maps, each re^ 
ported case of enteric fever ; and as a result, it has been found that not 
until the disease had become fully established as an epidemic was there 
the least tendency to grouping of cases. As in the first eight months 
of the year such fever as occurred had been widely distributed over 
the place, so also through September and the greater part of October, 
jnciusive of the great outburst in the second fortnight of that month, 
the disease was, so to speak, broadcast over the whole district; spread 
abroad, that is, in a fashion inconsistent with the operation, before 
late October, of any agent of fever dissemination that had not a 
rangie co-extensive and co-torminous with the total area of combined 
Lynn and Gaywood, 

Age Incidence. 

I have constructed the following table setting forth the incidence of 
the fever, in so far as could be ascertained, upon various age-groups 
Kduring the present outbreak. 



A^ group. 


Number of 

attacked by 
ettttlio fever. 


Knmber of 
deaths from 
eatetio fever. 


Number of 

deaths per ECU t. 

of attacks. 


Vnder 5 

■(S-IO 

10-15 

IG— 26 

2H— S5 

35 and npwarclB 


42 
79 
100 

.S7 
2SI 


2 
3 

e 

12 
3 
G 


1'8 
3 '8 

I0'2 
81 
2'l 


At»llft?eB 


V.:< 


31 


7-7 



Gates Regarded as Doubtful. 

As in all opidemics of enteric fever, certain cases of a mild character 

■were brought to the notice of the Medical Officer of Health, and 

locally suspicions were entertained that many cases had been notified 

which were not enteric fever at all, but " infiuenza." I have, however, 

satisfied myself that there was no sufficient ground for such behef. 

I should be disposed on the other hand to think, having regard to the 

^^^ number of instances in which no medical aid was sought until the 

HflL^UliieBs of the person was far advanced and the gravest symptoms 

^^K«ere apparent, that not a few cases <A mild enteric fever escaped 

I 
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App.a.No. 7. notice altogether. Reluctance to admit the presence in their houses 
of illness was especially manifested by persons engaged in trade and 
business. 



Od Enteric 
Fever at 
Klaii's Lvnn ; 
Joy Dr. Miyart. 



CAUSATION OF THE EPIDEMIC. 

In seeking explanation of the epidemic, it has to be borne in mind 
that the outbreak occurred suddenly ; that it appeared simiQtaneously 
in the town of Lynn and its suburb Gaywood ; and that from first to 
last (especially in the fortnight of its chief incidence) the fever was 
distributed throughout the length and breadth of both places. Out- 
bursts of enteric fever such as this — so sudden and so widespread 
throughout a large and populous area — ^have again and again been 
referred on incontestable evidence to specific pollution of public water 
supplies. In the particular instance, the past history of Lynn and 
Gaywood, along with the facts respecting their present fever and their 
circumstances at the date of my arrival in the place, afforded a strong 
presumption that the epidemic was due to the faulty character of the 
public water service. I did not, however, accept such presumption, 
preferring rather to examine, as matter of first instance,, other accre- 
dited agents of enteric fever, some of which had been thought of 
locally as quite as likely as the water supply to be responsible for 
the fever which was occurring. In this way I came to be concerned 
with (1) sewerage and drainage, (2) general sanitary circumstances, 
and (3) milk supply, as possible causes of the outbreak. 

Sewerage and Drainage. 

Dr. Bruce Low in his report on an outbreak of enteric fever, of a 
very similar, though less extensive character, at King's Lynn, in 1892, 
thus describes the sewerage of Lynn : — 

"The public drainage consists, in the older parts of King's 
Lynn, of short sections of brick sewers, constructed some years 
ago and discharging by different outfalls directly into the Ouse, 
or into one or other of the Fleets. For the northern and eastern 
part of the town a long length of sewer was, a few years ago, laid 
down. This sewer, which receives the sewage of more than half 
of the houses in the town, has an outfall near the old dock, and 
is generally known as the " dock culvert." For a considerable 
distance it is an egg-shaped bripk sewer, and throughout it is 
ventilated at intervals by openings at the street level. Here and 
there shafts have been carried up above the level of the house 
roofs. There are several automatic flushing tanks at the ends of 
branch sewers. Few of the sewers appear to be self-cleansing. 
Deposit takes place in nearly all of them. The tide dams up the 
sewage in all for several hours daily. Private drainage is effected 
by ordinary pipe drains. Gullies in yards are mostly trapped. 
Rainfall pipes usually pass directly into the drains. In some 
cases sink pipes are not disconnected, but the majority of houses 
have no sinks indoors. Soil pipes in some cases are ventilated ; 
much improvement in this respect has been effected of late." 
And as regards Gaywood, he says: 

" The sewers of King's Lynn extend into the village of Gay- 
wood. There are roadway ventilators along the main sewer, and 
a flushing tank is situated at a point where the sewer from Gay- 
wood joins the borough main sewer." 



As regards sewerage, tho above description may be taken as ■ App. 
deBcribing to a very large extent the present conditi<Ki of Lynn. ^^ g* 
Certain lengths of brick culvert sewer which were especially defective, Vever 
have been replaced by pipe sewers, but tho general arrangement ty'^fi! 
remains the same, and the sewage is still tide-locked for several hours 
daily. When an exceptionally heavy rainfall occurs at the time the 
sewers are thus closed by the tide, more or less extensive flooding is 
caused of streets, yards, and even of houses. 

Now, two most conspicuous instances of flooding in Lynn occurred 
on the 9th of August and on the 29th of September of the present year. 
On the former occasion, a local rain gauge recorded 3'4 inches of rain 
in 24 hours, and on the latter 2-35 inches were r^stered in the same 
period.* On both these occasions in several parts of the town exten- 
sive flooding occurred, water bursting up from gully and drain opMi- 
inga and gradually invading houses to a depth of several inches. In 
many instances, complaints were afterwards made to me as to the foul 
smell of this water, which in some cases was almost black and left a 
deposit of black mud. It was inevitable that this coincidence of heavy 
ramfall and flooding should be associated locally with the fever epi- 
demic which followed, and, indeed, local opinion was in the right in 
referring the fever in some sort to exceptional rainfall; though, as 
will be seen later on, the latter is not to be thought of as operating 
through the sewers. Perhaps the worst flooding occurred in the 
vicinityof the thoroughfare known as Windsor Himd, The dwellings 
here are of a. poor class, one storied cottages. I was, however, unable 
to detect any special incidence of the outburst of fever on this neigh- 
bourhood. Not until the epidemic had become fully estabUshed did 
the cases notified in this locality appear to be, on the whole, mare 
numerous than greater density of the population hereabouts could 
fully account for; ajid very possibly the unsanitary conditions of the 
area in question, enhanced as they must have been by the flooding 
to which it was subjected, may have conduced to exceptional spread 
of fever in this neighbourhood after the disease was implanted there 
on the occasion of the initial outburst in mid-October. However this 
may he, similar floodings occurred in other locaHtiea, in which there 
wafl no noticeable excess of fever over that observed in other parts 
where no flooding whatever had occurred. Moreover, I was unable, 
after careful examination, to discover that there was any special 
groupang of cases upon the course of any particular sewer or sewers. 
Further, the incidence of fever on houses draining to the old typo of 
brick ctjvert sewers was in no way different from that observe! on 
houses draining to the recently laid pipe sewers. The conclusion 
cannot therefore bo avoided that faulty sewerage and drainage are not 
responsible for the sudden outburst of enteric fever. 
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General Sanitary Circumsiancei. 
Mr. W. Whitaker, F.E.S., the eminent geologist, 



15th October, 1892, to tho Waterworks Com 



report dated 
ittee of the Lynn Town 



Botli tho above obaervatiooa wera mode in Lynn itself, and aurpriain^ thongh 

. records (eBpeoially that relating to Ktli AuRiist) may seem, there is no roaaon 

„ doobt their Bubstantial accuracy. From independent evidence, however, it 

ftppears that the rainfall of ath August was, bo far as ita very eioeptional 

amoont ia oonnemed, limited praotically to Lynn, whereas the exceptionally 

heavy rainfall of 20th September w° "-i^i^n^™..! «ffo,.t.-.,™ .. ™_« i 4. — i. -j 

conntry on all sides of the town. 



widespread, affecting a very large tract of 




Ut. a. So. 7. Council on a proposed new eource of water supply, thus describes tha 
in SatTiia subsoil of the borougli and its immediate neighbourhood : — 
iin^s Lynn ■ ' ^ ^^'^'^ mass of clay underlies the marsh silt that forms the 

yDr.niTart. surface, not only in the town itself, but also in the greater part 

of the neighbourhood, where this (and other alluvial beds) have a 
wide spread along the main valley, with comparatively narrow 
inlets up the tributary valleys. These clays have been proved 
by a boring in tiio northern part of the town to go down to a 
depth of 680 feet, and then without reaching the bottom, leaving 
it uncertain how much deeper clay may go." 
Dr. Bruce Low, in his report, thus refers to the dwellings in the 
borough ; — 

" Many of the streets in Lynn are narrow, and in certain 

quarters there are courts or yards thickly populated and entered 

by narrow passages. These courts or yards, many of which ara 

unpaved, are frequently surrounded by high walls which exdudo 

sunhght and prevent free circulation of air. Dwellings in thesa 

courts are not unfrequently in bad repair, and they tend to be 

overcrowded. In business quarters of the town, for instance, in 

King Street, parallel with the river front, and in the more recently 

built parts of Lynn, the streets are more open and houses are 

larger and of a, better class." 

There is crowding of houses upon area at certain points, but I 

met with no instances of overcrowding of persons. There is no doubt 

that the Sanitary Committee have oflected improvements siude the last 

epidemic of enteric fever in 1892, In many of the closest and most 

crowded courts and alleys, I found tliat water-closets, fitted with 

flushing-cisterns, had been provided, though, it must be added, not a 

few were out of order and in a foul condition. 

It is also still the fact that, as stated by Dr. Low in his report, in 
some courts the closet accommodation is inadequate, and the privies 
are too close to the dwellings. Notable instances of this were seen 
in the vicinity of Windsor Road. Leading out of this thoroughfare 
are certain streets of cottage residences, many of which had cesspit 
privies in a foul condition. Moreover, the backs and sides of the 
hrickwork are not rendered in cement, and in some cases I detected 
cracks which must allow free soakage from the privy into the adjoining 
premises. 

The arrangements for the emptying of privy pits are very defective. 
Upon the apphcation of the householder, the contents of cesspits are 
removed in iron tank carts belonging to the Corporation. As Dr. 
Low observes : " In the process of emptying some privy pits the ctm- 
tents have to be carried through the houses." 

Nevertheless, I did not find that the incidence of the fever had 
bftn heavier upon the inhabitants of tho worst class of dwellings, or 
that the epidemic outburst in October had specially affected the least 
wholesome quarters of the town. Up to tho date of my last visit, I 
found that not a few of the closest couits and alleys had edther 
altogether escaped the visitation, or that at most single cases, often of 
a nuld type, had occurred in them. On the other hand, on certain 
residences, which could not bo classed among those styled poor, the 
incidence of fever had been very severe. In particular, I visited two 
dwellings, of the superior typo of small house, in each erf which five 
cases and ono death had occurred. In neither of these houses were 
ec-nspicuoua sanitary defects to be found. The water-closets were 
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nitside the housea, and t 



] defect worthy of note was that hi App. 4. J 
■■■one caae the scullery waste-pipe {which waa not trapped) deUvored oq E^Ti 
outside the house, too close to the giilly liole, the eyit of the waste- Fevorat 
pipe being actually below the " grid " covering of the gully. But as this by"S'," ^f4 
was open to the air, it could not be contended that there was direct 
communication with the sewer. As I have said, upon the whole there 
was absence of any evidence that general aanitary circiunstances had 
been responsible for the simultaneous appearance of cases of enteric 
fever throughout the district. 

As illustrating the iiOTi-concem of insanitary circumstances with, at 
any rate, the inception of the epidemic, a table is appended, making 
comparison of the incidence of the fever on dwellings served by privies 



and on dwellings served by 


water-closets. 








^L Months 0(1897. 


Honees invaded by Enteric Fever. 


Provided 


Invaded, 


Provide! 




i 


Piiviea. 


per cant, 
of total. 


with Water 
Cloaeta. 


per cent, 
rf tttal. 


January and Febmary... 

March 

AprU 

May 
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0-6 


July ... 

August 

September 

October 


if 

3 


2 

53 
20 


•..2 
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; V, 



^^ Milk Supply. 

A very brief inquiry was sufficient to set aside the suggestion that 
milk had been the means of conveying the disease. There are 45 
dairies and milk shops in King's Lymi and Oaywood. I inquired as 
to the soixrce of milk supply in respect of 150 households taken hap- 
hazard as invaded in the early part of the outbreak. I found that 37 
different milk dealers had sitpj-lied the household in which these 
cases occurret' Of these dealers, each of two had on hia list 13 
out of the 150 of invaded households; one dealer had II names uprai 
his list; three others had ea«h nino; and two ethers had each eight. 
I learnt that the rest of the invaded households had been supplied, in 
fairly equal proportion, by the other 29 milk dealers. This sufficed 
to indicate that the milk supply of King's Lynn had not been the 
principal, or indeed an important, factor in the dissemination of 
enteric fever in the borough. 

The Public Water Supply, in iu relation to the Epidemic. 

The above-mentioned possible agencies of fever dissemination having 
Q put aside as in no case having had any important c 
pidemic, my attention was directed to tho water supply. 
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App. A.No.7. The Borough Surveyor informs me that of the 4,161 inhabited 
On Enteric houses* in the borough only about 40 have a water supply independent 
Fever at of the Corporation works. As at the time of Dr. Bruce Low's visit, 

by56r. l£vart. the town supply is still derived from the Gaywood river. The sources 

of this river are thus described by Mr. W. Whitaker in his report to 
the Waterworks Committee of the Lynn Town Coimcil of October, 
1892: — 

" The head-waters of the stream from which Lynn gets its 
supply are derived from springs that flow out of the base of the 
Chalk, the water in which formation is held up by the imder- 
lying impermeable Gault. 

" These streams are the result of the rainfall over the broad 
Chalk tract rising to the east. Much of the water faUing on the 
Chalk sinks into it, and of this a part finds its way downward, 
imtil at some depth the Chalk is saturated and can hold no 
more. The level of saturation varies roughly with that of the 
ground, being higher at the hills on the east than at the slope 
toward the outcrop of the underlying Gault; the reason of the 
difference of level being the frictional resistance to the flow of 
the water through the Chalk. The undergroimd water slope in the 
Chalk of the immediate neighbourhood being westward, the 
springs are therefore merely the natural outflow of the water- 
charged Chalk, the water finding its way out at the lowest available 
places, the slowness of percolation through the rock making the 
springs constant, though of course varying^ in amount, instead 
of their being very great at one time (after heavy; rain) and 
dry at another, as would be the case if the water flowed through 
quickly." 
The water of these springs' is, no doubt, of satisfactory quality, but 
it is imfortunately polluted at or near to its soxu'ces. Two of the 
three principal sets of springs rise amidst foul surroundings. The 
northern set at Grimstone, as Dr. Bruce Low pointed out, rise 
directly from beneath the churchyard. Another, and perhaps the 
most important, set of springs, rise upon and around the slope where- 
on stands the farmstead known as Well Hall. The state of affairs^ 
at this point was five years ago thus described by Mr. Whitaker : — 

"The southern, and apparently the most powerful, set of 

springs at Well Hall, seems to be looked on as the fit receptacle 

for afi the filth of the farmyard. One building is directly over 

a spring, the water of which may be seen oozing out from imder the 

outer wall. At the time of my late visit a hberal allowance of 

muck, of which I did not care to make a minute examination, 

had been thrown down about as near as possible to others of 

the many springs here." 

The above description depicts accurately the state of things at 

Well Hall at the time of my visit. As if these sources of pollution 

were insufficient, I found at that date an inmiense heap of rdfuse and 

farm manure close to the edge of the stream. The inhabitants of two 

cottages, situated just below this point, obtain water by "dipping" 

from the stream, and the enormous quantity of mussel shells thrown 

upoti the very edge of the stream inmiediately adjacent to this 

"dipping " place is significant of the indifference of the populaticm of 

the district to the piuity of their water supply. 

♦ 1891 Census. 
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To describe in detail tlie various pollutions which by way of divers ^pp ^ ^^ , 
■butary streams reach the Gaywood river in its course from the '-'—'' 

'ng to within a mile or so of its intake at Gaywood viUage, would v^yf"^^" 
ipy a great deal of space. ? '"n" mi""a 

The subject is thus dealt with bv Dr. Bruce Low, in his report : — " " 

The feeders of the river receive more or leas directly the slop 
water of Grimstone village, while soaJtage from privy pita and 
refuse heaps, as also drainage from farmyards and horse-ponds 
sooner or later find their way into these tributaries. Two of 
the springs rise directly fi'om beneath Grimstone churchyard. 
In addition to the above sources of impurity, the slop waters from 
the hamlets of Hoyden, Bawsey, and Fot Itow similarly find their 
way ultimately into the stream. At Grimstone, and again at 
Ilo>][don, I saw the overflow pipe of a cesspool, receiving contents 
of water-closets, discharging into a water-course which flows into 
the Gaywood River. Similarly, the drains from a slaughter- 
house, a public-house urinal, and the washings of a laundry 
empty into watercourses which discharge directly into the 
stream." 
In this respect matters remain as at the date trf Dr. Low's visit in 
1893, and in what follows I do but illustrate the dangers to which 
the river water is thus exposed. Among the sources of serious con- 
tamination of the river is a brook faliiag into it, about two miles from 
the intake of the Pubhc Water Supply. This brook receives from a 
ditch the drainage from the farmstead of Waveland. The privy 
arrangements at the farm are very defective, and the overflow from the 
privy pit appears to mingle with the drainage from the farmywd and 
alop-drain. The farmhouse is in the occupation of two famiUes. I 
was informed that in one of them there had been repeated attacks 
□f diarrhcea during tbe past summer. Great complaint was made 
here of stench from the house drain; and as matter of fact at the 
time of my visit this house drain was being cleared out, whereby the 
flow of fold liquids into the brook, and thus to the Gaywood Kiver, 
■was being rendered more direct. 

Conung now to Gaywood Village, a mile or so above the intake 
of the Town Water Supply, the river flows by gardens which abut 
iqion the river. Here in the course of my inspection I discovered 
several privies placed actuaUy upon the brink of the stream. It is 
true that in several instances these privy structures were provided 
with pails said to be emptied upon the gardens from time to time; 
but there can be no doubt that even their presence in such situation 
induces to risk of ffecal matters being washed out into the stream at 

of heavy rain. 
Adjacent to the village of Gaywood are certain ditches which ai-e 
ly prevented from communicating directly with the river by a thin 
of clay puddelo. These ditches receive draina^ from refuse 
l-.eaps, backyards, a small farmyard, and also the hquid sdakage from 
pi'ivies, and in one case the drainage from a patch of kitchen garden 
upon which, previous to the heavy rainfall of September 29th, the 
contents of a large cesspool had been emptied. Though these ditches 
are in ordinary circumstances prevented by the thin barrier of puddle 
from communicating with the river, there cannot be the slightest 
doubt that on the occasion of heavy rainfall they become bank full, 
and overflowing their dry puddle barriers pour their accumulated 
fouhiess into the river. 



On Enteri 
by Dr. Mi' 



At tie intake of the water works the river water flows throu^ 
earthenware pipes directly to the settling pond or reservoir known as 
the L<»ig Pond. Between the river ajid the pond these pipes are at a 
v;-tying depth beneath allotment gardens which are largely the property 
of the Corporation. Having ascci^aincd that these conduit pipes 
bad not been examined for an unknown period of time, variously 
estimated at from 10-20 years, I had the ground opened over them, 
cloee to the intake. The pipes were reached at a depth of a little 
over three feet, and were found to be leaking so freely at the joints 
that a pump had to be employed in order to get rid of the escaping 
water and enable the work to be continued. The pipes are not bedded 
in concrete, but he in clay, covered by thick heavily manured garden 
mould. A few feet from this spot the tenant of a garden was in the 
habit, as he informed me, of emptying every week the contents ai a 
privy pail. 

In the Long Pond the water has ample facilities for further ponutioQ 
from the waeujng into it of surface refuse and the soakage to it of 
liquid from the heavily manured allotment gardens which come down 
almost to its brink. From a refuse heao, close to the pond, I 
observed the dearlv marked course of a stream wnich in time of rain- 
fall had flowed into the pond. As there is a public ' right of way ' 
along one eide of this pond which gives access to the allotment gardens, 
it is impossible to exclude children from the locahty. And I was in- 
^^_ formed that in consequence of the habit they had of paddling with, their 

^^K feet in the water a watchman bad at certain times to be posted at 

^^M this spot. 

^^H From the Long Fond the water flows — still by gravitation — to the 

^^H EO-called filter-beda. These are really only straining tanks, and occupy 

^^^1 an area of a little more than 300 square yards. These tanks are still 

^^H as they were when Dr. Bruce Low saw them. He says: — 

^^^1 " The filtering materials consist of a layer of coarse gravel about 

^^H 18 inches thick, and a layer of fine gravel about 14 inches thick. 

^^H The surface of the filtering material is roughly cleansed once a 

^^H week by stirring it about with strong brushes, and thus detach- 

^^H ing accumulated dirt, which is allowed to flow ofl into the river 

^^H below the intake." 

^^V From the tanks the water fiows into a well below the pumping 

^^B ^igines to be pumped direct into the mains, and also into a tank upon 

^^^ the top of a tower, whence, duiing the temporary cessation of the 

^^H pumping engines, it flows by gravitation to the town. It thus appears 

^^H that the water furnished to the inhabitants of the town has now, as 

^^B at the date of Dr, Bruce Low's report, "multifaiious opportuuities for 

^^K becoming polluted by human excrement, not to speak rf other im- 

^^V purities directly discharged into it or washed into the stream by 

^^^ heavy rains or melting snow." The opportunities referred to are 

^^^L afforded, firstly, at tlie source of the river; secondly, in its course to 

^^^p the intake; and, thirdly, at the waterworks themeslves. 

^^^B As was inevitable in the circumstances, the quahty of the Gaywood 

^^^K Aiver water has again and a^ain been called in question. Dr. Bruce 

^^^P Low, reporting on it in 1892, states that : — 

^^^ft " Some people in Lynn complain that after heavy rains the 

^^^L water Is thick and discoloured, and that if allowed to stand it 

^^^^^^^ deposits a sediment, and occasionally ' stinks.' Sometimes a 

^^^^^^L dead eel or a small frog is found stuck fast in the water pipes." 

^^^^^^^1 The same complaints as to the water are still freely made. I was 
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informed by several residents of the town that alter heav-y rain the ajp. a. No. f, 

water becoDisB bo thiok that it is impossible for a person taking a On Enterlo 

bath to see his own legs in the water, which is of a. brown colour, ^ina"" 

Another reaitlent informed me tliat quite recently there had been what Sy d 

bo called " an epidemic of small leeches in the water." It appears that 

in the ditches and dj'kes about Grimstone a great quantity of smalL 

leeches are found. Those that are supphed to the inhabitants of the 

bo/ough in their drinking water are of an average length of half-aa- 

inch. 

Chemical testimony, when appealed to, has been almost uniformly 
hoatile to this water. In June, 1832, Dr. Percy Frankland, reporting 
on a sample of the Gaywood River water, collected at a point near the 
waterworks intake, flays, in regard to the organic matter detected by 
him therein, that it " may be of animal origin^ and from your (the 
borough surveyor's) description of the surroundings of the stream 
it is obvious that the latter must be subject to contamination with 
animal refuse, more especially after heavy rains. The drawbacks of 
Buch a supply are sufficiently apparent." Later on in the same year, 
Dr. P. Frankland says, of another sample of the same water, " that 
organic matter and albuminoid ammonia are more than twice as great 
as in the previous sample from the same source, thus clearly showing 
liow the stream in question is liable to excessive pollution during heavy 
rains." So, too, Mr. West Knights, the Public Analyst for the 
counties of Cambridge and Hunts, who, in 1893-94, examined no less 
than eight samples of the water in question, ha-s cwidemned it on each 
occasion as " unfit for drinking purposes." His least unfavourable 
r^jort, as to any one sample, ts thus expressed : " The water contains 
oi^anic matterj and is not satisfactory as the source of a pubUc water 
supply, but I should not go so far as to say that it is absolutely unfit 
to drink." 

Local medical opinion long since utterly condemned the water, as 
will appear from the following which was published in the Lynn neWB- 
j.-apers in 1893: — 

" Brought as we are into daily contact with sickness and suffering, 
" we keenly feel how lamentable is the amount of proventible disease 
" which exists amongst the inhabitants of the town. Probably no 
'' single cause operates more potently in producing this than our 
" impui'e water supply. Whilst freely admitting that the improvement 
" of our water supply may entail an addition to the rates, we cannot 
" think, even from a pecuniary point of view, this is for one moment 
" to be compared to the Euivantages we should derive from an abun- 
" dant supply of pure and wholesome water. 

" To take only one water-spread disease, namely typhoid fever, 
"it 18 a, notewoithy fact that the last epidemic, which unfortunately 
" Btill lingers amongst us, cost our Board of Guardians £149 16s. 8d., 
"and has left us widows and orphans whose permanent support 
" amounts to £43 15s. id. annually. The victims were, however, by 
"no means confined to the recipients of parochial rehef. Altogether 
■ 131 cases occurred, of whom 21 lost their lives, besides which there 
" were notified 107 cases of continued diarrhcea, considered to have 
" been abortive typhoid. Each case of typhoid fever incapacitates the 
" patient from work for a period varying from six weeks to three 
" months. Such a prolonged illnesa entails heavy expenses for nursing, 
*' extra nourishment, medical attendance, and the like, as maiiy famitiee 
" know only too well. 



76 

A^p. A. No. 7. " We have none of us the slightest doubt that the above epidemic 
On Enteric " arose from our polluted water supply, and from it alone. 
King's Lynn; "Many diseases are spread by impure water, such as cholera, 

by l>r. Scivart. *' diarrhoea, dysentery, calculus, intestinal worms, and a variety of 

''other less defined conditions of ill health. 

** With r^ard to cholera, we would point out that our present 

"water supply is as Hable to be contaminated by this disease as it 

"was by typhoid fever. 

" We therefore feel it to be our duty earnestly to impress upon our 

" fellow townsmen the importance of embracing the present opportunity 

" of improving our water supply. 

(Signed) Fkedk. A. Barrington, 
G. R. Chadwick, 
Charles Jackson, 
Charles B. Plowright, 
R. Rhodes Reed, 
William Webster, 
W. B. Wedgwood, 
S. M. W. Wilson, 
Medical Men practising in Eling's Lynn. 
" 4th September, 1893/' 

Nevertheless, incredible as it may appear, a large and influential 
section of the inhabitants of L3mn maintain, or at any rate have 
maintained until now, that this water, manifestly polluted though it 
be, is of excellent quality. One individual went so far as to exhibit 
in his window during the height of the epidemic a vessel of water 
drawn from the town mains, with a placard attached stating that no 
better water can be obtained. 

Having regard to the coimtless opportunities of pollution from 
various sources to which the Lynn water supply has been exposed, I 
have considered it futile to attempt detection of the particular point, 
or points, of entry to the Gaywood River, and consequently to the 
public water service, of the specific infection material, dissemination 
of which along with the Lynn water has caused the disastrous epidemic 
that has been witnessed. But difficult though it may be to define 
" where " specific defilement of this water service occurred, there can 
bo no doubt whatever as to "when" infectious material of enteric 
fever, suddenly and in large amoiint, gained access to the supply. In 
this matter also history in Lynn " repeats itself.'' As on the occasion 
of the fever prevalence in Lynn, in 1892, reported on by Dr. Bruce 
Low, so now in 1897, epidemic enteric fever was preceded, at an inter- 
val corresponding to the incubation period of the disease, by excep- 
tional meteorological conditions causing sudden flood in the Gaywood 
River. In 1897, there were two occasions when similar sudden flooding 
and consequent befoulment of the river took place. On August the 
9th and again on September the 29th, there occurred in Lynn and 
its neighbourhood very heavy rainfall, so heavy that, as has already 
been pointed out, flooding of certain parts of the town resulted through 
the sewers proving unable to carry off the surplus storm water. On 
each of these occasions large quantities of foul matters must needs, 
in the circumstances of the Gaywood River, have been swept into the 
stream, and in due course have f oimd their way into the Lynn water- 
works. Twice, therefore, antecedent to the epidemic, and withiii the 
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3. few weeks, these waterworks were delivering to the inhabi- 
tants of Lynn and Gaywood water suddenly and dangerously befouled. Oo 
Taking a couple of weeks as the average incubation period of entraic gf^ 
fever, and allowing an extra week to cover diagnosis and notification ^y 
of attack, an interval of throe woeka is the period to be thought 
of as elapsing between either of these two floods, and recognition of a 
deleterious influence in the causation of enteric fever to be referred 
to it. Judged by this standard, the downpour of the 9th of August 
may well have had to do with inception of the recent epidemic in 
Lynn and Gaywood ; for just about three weeks after this rainstorm, 
i.e., in September, an increase in current fever was recorded (km table, 
page 6S.) The total amount of fever in September, and early October, 
however, was not large; the cases, though widely scattered over the 
town in a fashion consistent with water causation of the disease, being 
too few in absolute amount at that time to definitely convict the 
water service of having brought it about. 

Not so, however, as regards the exceptiimal rainfall of the 29th 
of September. This was foUowed at an. interval of three weeks, by an 
oiitburst of the fever on a very large scale indeed. On the 20th and 
21st of October the notified cases of enteric fever in LjTm and Gay- 
wood suddenly mounted to 12. Next day they were 26, and in the 
four succeeding days to the 26th of October, no less than 75 additional 
attaeks were notified. And the fever cases of this outburst, be it 
noted, were distributed from end to end of Lynn and Gaywood, in 
circumstances which, aa I have already stated, left no escape from 
a conclusion that the outburst had been caused by the water supply. 
There can be no doubt at all, then, that the epidemic, aa such, was 
due to infection of enteric fever gaining access to the waterworks as 
a result of the rainstorm of the 29th of September. Why wholesale 
befoulment of the Lynn puhhc water service effected on one occasion 
comparatively little mischief, and on the next proved altogether 
disastrous in the above fashion, is a question which cannot at the 
present stage of our knowledge be definitely answered. Possibly the 
storm of 29th September, in that it was as a heavy downpour more 
widespread than that of the 9th of August, may have (by the floods 
which it caused) tapped, so to speak, sources of dangerous pollution of 
the Gaywood Eiver which were not reached, and therefore not flushed 
out into the stream by the even heavier but more localised August 
rainfall. This, however, is mere surmise. Moreover, we are by way 
of learning that outside tlie animal body the microbe of enteric fever 
is subject to conditions which, within a short space of time, may check 
altogether its multiplication and annul its virulence, or may greatly 
Jftihance its activities in one or both these directioub. 

Sanitary Administration in rei/ard to the Outbreah 

On my arrival ia King's Lynn, on October 29th, 1897, I foimd that 
a notice, in the fonu of a printed handbill, signed by Mr. Wilson, the 
Ifledical Officer of Health, had already iDeen circulated, urging the 
.inhabitants to boil the town water before using it for drinking 
purposes. I shortly aftei-wards conferred with the Sanitary Com- 
mittee of the Lynn Town Council on the subject of the epidemic. 

As regarded water supply, while urging upon them to protect in 
every possible way the Gaywood River from any further pollution, I 
recommended that a daily supply of water should be obtained from 
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Lhe mains of some neighbouring district in which the water supply Is 
known to be free from contamination, and distributed by meaniS of 

water carta throughout the town. Failing this, 1 suggested that some 
plan should be devised whereby boiled water should be supplied by the 
Town Council, at any rate to the inhabitants of the poorer quarters 
uf the town. 

As regards infected promises, I recommended that instructions 
should be given as to the disinfection of excreta, and that the necesaary 
disinfectants should be suppUed ; care to be taken that the disinfec- 
tion waa regularly and efficiently carried out. Also I urged exercise 
of definite precaution by the Council in the cleansing of infected 
privies and cloeets, pointing out at the same time the powers of the 
Town Council under Section 13 of the Infectious Disease (Prevention) 
Act of 1890, to prevent the tbrowing of any infectious rubbish into 
L-ny receptacle for refuse without previous disinfection. Finally, 
I recommended careful inspection of al) dairies, milk-ahops, stores, or 
places whence milk is supplied, or in which it is kept for sale, pointing 
out that powers are given to the Medical OfBcer of Health and the 
Town CouncU by Section 4 of the Infectious Disease (Prevention) Act, 
1890, to deal with any source of infection of milk, whether within or 
without their district. These recommendations were afterwards the 
subject of various printed handbiUs, in which the observance of 
various precautions waa lu'ged upon the attention of the inhabitants. 
" Disinfectants " were freely distributed, and two temporary assistant 
sanitary inspectors were engaged by the Town Council to explain 
tlie proper method of employing theee disinfectants, and, as far as 
pfpsible, to s^ that this was carried out The sewers were flushed 
(lijly, large quantities of carboUc acid being employed. Special 
measures wore taken to secure the cleansiog of the narrower streets as 
well as the courts and alleys, which were visited almost daily for this 
piupose. During the later period of the epidemic, it was noticeable 
that the town was clean and free from refuse. 

The Borough Isolation Hospital has accommodation for twelve 
patients only, and little use was made of it in the early part of the 
outbreak. The West Norfolk and Lynn Hospital received but few 
cases, and a limited number were accoromodated at the workhouse. 

A large number of nurses, however, were engaged by the Town 
Council in view of the circumstance that the greater number of 
patients were treated at their own houses. 

Subsequently to my conference with the Sanitary Committee, water 
for drinking purposes was brought into the town daily in water carts 
belonging to the Corporation, from the mains of the Wisbech water 
supply at Marham. For a while very great difficulty was found in 
inducing the poorer classes to avail themselves of the safer water thus 
brought to their doors, but subsequently they made use of it more 

In the above ways the best waa perhaps done in the circumstances 
to mitigate disaster that should never have occurred. For it cannot 
be too strongly insisted on that, so long as the supply of drinking 
■p iiter from the Borough is derived from tlie Gaywood River, so long will 
the Borough be at the mercy of waterborne disease. Ever since 1876, 
the more thoughtful section of the inhabitants have been engaged in 
a struggle, the bitterness of which only those resident on the spot can 
reahzo, to obtain for themselves and their families a wholesome supply 
o! drinking water. In 1875, Mr. Hawksley, being consulted by the 
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Town Council, recommended that the water should be brought in app. a.No.7. 
pipes from one of the springs, direct to the town. Since then, imtil on Entwio 
recently, in vain have Medical Officers of Health, and Engineers, and xinS^^ynn . 
Surveyors protested, and experts like Mr. Whitaker, F.R.S., and byDr.^vart. 
Mr. Mansergh, C.E., reported and advised. The party with whom no 
argument but the one as to the cost had any weight were too strong. 

It might certainly be thought that after the severe outbreak in 1892, 
"which was traced in the clearest manner by Dr. Bruce Low to the 
infection of the public water supply, all opposition to a new source of 
supply woiQd cease. But such was not the case. In the end, however, 
a Provisional Order of the Local Government Board enabled the 
Town Council to carry out a scheme which might otherwise have been 
frustrated by the opposing section of the inhabitants. The works in 
connection with the new scheme for bringing water from deep wells in 
the Chalk, near Grimstone, are being actively pushed forward, but I 
am informed that it will be six or eight months before they are 
completed. 



December^ 1897. 



80 



APP. A. No. 8. 

On Spidemic 
Meafues in 
Lancaster ; by 
Dr. Thomson. 



No. 8. 

Report on Epidemic MeAsles in the Borough op 
Lancaster ; by Dr. Theodore Thomson. 

In the month of May last, on receipt of the R^istrar General's 
Quarterly Retiun, the attention of the Board was attracted by the 
fact that there had occurred an exceptionally heavy mortality from 
measles in the Borough of Lancaster during the first quarter of 1897. 
Correspondence hereon arose between the Board and the Town Council 
on the subject of this measles epidemic ; and, in view of the fact that 
the disease still persisted in the district, I was instructed, on July 13th, 
to make inquiry into the circumstances in which measles had been so 
fatally prevalent in Lancaster. This I did in the course of the 
ensuing week, ascertaining the facts now set forth in this report. 

The Borough of Lancaster had, at the census of 1891, a population 
of 31,038 persons, occupying 5,483 houses ; at the middle of the present 
year its population is estimated by the Medical Officer of Health to 
have risen to 38,228. It covers an area of 1,577 acres, and has a 
rateable value of £139,368. The town may be regarded as consisting 
of an older portion, which Hes around and at the base of the 
eminence on which Lancaster Castle stands, and of a newer portion 
spreading from the older on all sides, but extending more especially 
in a southerly direction. The older portion of the town shows not 
a few instances of houses huddled together in a fashion depriving them 
of proper Ught and air-space; while the back streets and yards are 
often indifferently paved, and less clean than is desirable. In the 
newer parts of Lancaster, on the other hand, the a<bove conditions — 
air-space, light, paving, and cleanliness — are distinctly superior to 
those in the older parts of the town. Working-class houses in newer 
Lancaster have usually two rooms and a scullery on the ground floor, 
and two or three bed-rooms on the upper floor; in older Lancaster 
acconunodation in houses of this class is scantier. The prevailing 
system of excrement-disposal is by water-carriage, the town being 
sewered throughout. House refuse is stored in brick ashpits, and is 
removed periodically by the Town Council as Sanitary Authority. 
The town has a pubhc water supply, derived, it is said, from the 
Millstone Grit of Wyre Fell, some nine miles from Lancaster. 

The more recent history of Lancaster as regards measles may be 
gathered from the following figures, which show the number of deaths 
referred to that disease and the nimiber of cases that came to the 
knowledge of the Sanitary Authority year by year during the eight 
years, 1889 to 1896: — 



Year. 



Number of deaths 
referred to measles. 



Number of cases of 

measles known to the 

Sanitary Authority. 



1889 
1890 
1891 
1892 
1893 
1894 
1895 
1896 



1889-96 



75 

4 

3 

18 

16 

20 
2 



138 



1,315 

91 

111 

752 

609 

46 

1,405 

58 



4,387 



If 33,000 be accepted as representing the mean population of 
Lancaster during the eight years, 1889-96, it appears that the death 
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rate annually from measles per 1,000 persons living during this period app.a.No.8. 
was 0.52. This is in excess of the average annual death rate from the on Epidemic 
same cause in England as a whole during the five years, 1891-95, Meaeiesiii 
which was 0.41 per 1,000 persons living. T^e annual death rate from prfSfomwin? 
measles during the same five years in the 33 large towns was 0.60 per 
1,000 persons living; while in the 67 other large towns it was 0.44 per 
1,000 persons living during the three years, 1894-96.* 

From the figures in the table it appears also that the yearly rate 
of attack by measles in Lancaster during the eight years, 1889-96, was 
nearly 17 per 1,000 persons Kving. 

The epidemic of measles with which this Report has concern may be 
regarded as having commenced in December, 1896. During the month 
of November of that year no case is known to have occurred in 
Lancaster, and during the previous ten months there had been not 
more than 38 known cases of measles, scattered irr^ularly over that 
period. On December 5th, a child was notified to the Authority as 
attacked by measles, and this was followed by the notification of 
four further cases within a fortnight. Several more cases were 
notified to the Authority towards the end of December, after which 
the disease increased with rapidity. 

The following figures show the cases of measles that came to the 
knowledge of the Sanitary Authority from December 5th, 1896, to 
July 15th, 1897. Dining December, 1896, they are set out according 
to the dates on which they were made known to the Authority ; 
after that month they are arranged in weekly periods : — 
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Total, December 5th, 18 


15th, U 
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1,185 



* No statistics are available as to these 67 towns prior to 1891. 
16641 F 
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AIT. A. Ho B, It appears from these figures that after occurrence of a sctre of 
OnKpidemio cases in December, of which the last four days of the month show 
SracBrter ; by ™'>™ than half, there ensued rapid increase of the disease, which 
Dr.ThoQiBon. attained its greatest height in the month of Fehruary. Early in 
March the epidemic began to wane: the number of known cases 
decreafiing at first rapidly, afterwards more slowly, so that, when I 
visited Lancaster in July, measles had for some time ceased to he 
r^arded as epidemic, although the district was not even then free 
from the disease. 

The total number of deaths in Lancaster referred to measles between 
December 5th, 1896, and July 15th, 1897, was 51. 



Action of the Town Council. 



1. Measures adapted with a view to obtaining information c 
t of Measles in their district. 






(a.) Compulsory Notification. — In 181 
pulsorily notifiable in Lancaster by virtue of a provision of the 
Lancaster Corporation Act, 1880, in which it is enacted that due notice 
shall be given to the Corporation of persons within the borough 
suffering from any infectious diseas© ; while " infectious disease " ia 
defined as meaning certain diseases specified in the Act, and also 

" such other diseases as the Corporation may from 

time to time declare to be infectious or contagious." In 1888, the 
Corporation passed a resolution that measles bo declared an infectioua 
disease for a period of three years ; and an order made by the 
Corporation to this effect received the Board's approval, as required by 
the terms of the Act. In March, 1892, this order was, with the 
Board's consent, renewed for a further period of three years : but was 
not renewed in 1895 or subsequently. Consequently measles has not 
been compulsorily notifiable in Lancaster since March, 1895. Never- 
theless the disease has continued to bo notified in Lancaster. Notifica- 
tion, under the local Act referred to, is dual. Medical practitioners 
notifying cases of infectious disease in accordance with the provisions 
of the Act receive two shillings and sixpence for every certificate r 
with, however, this reservation, that " only one fee shall become pay- 
able within an interval of thirty days to the same medical practitioner 
for certificates given by hjm in respect of the same disease occurring 
in the same building." 

With a view to securing notification by the householder in those 
instances where no medical practitioner was in attendance, the 
Sanitary Authority caused handbills, setting forth the duties and 
liabilities of the householder in this regard, to be distributed from 
house to house throughout the borough in January, 1897. This dis- 
tribution was effected through the agency of the local police. It is 
the opinion of the Medical Officer of Health and of the Inspector of 
Nuisances that few cases occurring in the borough failed to be notified, 
whether by the medical attendant or by the householder. Certain 
data in support of this opinion will, along with my comments thweon, 
be found in an Addendum to this report. 

(6.) Information from the School Authorities, — For some four or 
five years past an arrangement has obtained between the School 
Attendance Officer and the Inspector of Nuisances, whereby the former 
reports to the latter official the names and addresses of all children 




. from school by reason of illness regarded by the School app.a.No.8. 

ttendance Officer as likely to be infectious sickness, as for instance on Euidoiiii; 
measles. Mea-les in 

(c.) Information from other sources. — During the past three or Dr. Thomaon, 
four years it has been the custom for the Officer of the Socdety for 
the PreYention of Cruelty to Children, in Lancaster, to inform the 
Inspector of Nuisances of the existence of cases of sickness regarded 
by him as probably of an infectious nature. 

The information obtained in one or other of the three foregoing 
ways has, the Inspector of Nuisances informs me, been supplemented, 
in regard of each invaded dwelling, and as a result of personal inquiry 
by himself, by facts as to source of infection ; and now and again he 
has made house to house visitation in the invEided neighbourhood 
with a view to detection of other attacks which had gone unrecorded. 

2. Mfosiirfs ndnpted vnth a view to preventing spread of Meashs 
^^B within invadfd diir7Hiig«. 

^^^P^hroughout the whole of the recent outbreak, dwellings ascertained 
^^^F the Sanitary Authority to have become invaded by measles, were 
^^Wmted by the Inspector of Nuisances. This officer gave verbal 
instructions that isolation of the sick person should be practised as 
iaj" as the circumstances of the household would permit, and advocated 
the use of disinfectants for various purposes in the sick room : also he 
informed the householder that certain disinfectants 'could he obtained 
at the Health OfBce, free of charge. Before departure, he left with 
"the householder a printed card embodying the instructions which he 
Tiad given verbally. Second visits to invaded houses were rarely made 
unless the disease was known to he extending within the dwelling. 
No disinfection of dwellings which had been invaded by measles was 
practised. 

The Borough of Lancaster is provided with a hospital for infectious 
diseases. It is a atone building, erected in 1891, and consists of two 
pavilions of two wards eiich, of a convalescent ward, of an adminis- 
trative block, and of outbuildings. At the rate of 2,000 cubic feet of 
air-space per bed, it would afford accommodation for 18 patients. 
During the recent measles prevalence no persons suffering from that 
disease were sent to hospital. 

The Sanitary Authority possess a, high pressure steam disinfecting 
apparatus. They did not, however, in any instance cause infected 
articles in dwellings that have been invaded by measles to be dis- 
infected at the close of the Olness. 



^3fea»ure» adopted 



vith a view to cheeking extension nf the diseoif 
^H throughout the borough. 

^^ (fl.) Information furnished to School Authorities. — The Sanitary 
Authority systematieally informed the School attendance Officer and 
also the teacher of the school concerned, whether a public elementary 
school or a private school, as to the name and address of every 
known case of measles occurring in families of which members 
attended school. Similar information, however, was not afforded to 
teachers of Sunday schools. 

(6.) Seclusion from School of memhers of households invaded by 
Measles.- — Children suffering from measles, and all members of houses 
holds known to he invaded by measles, were excluded from school. 
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by the Sanitary Authority and the School Authorities acting in con- 
junction, until four weeks after the occurrence of a case of this 
disease in the family. 

(c.) School closure.— With two exceptions, all pubUc elementary 
schools in the borough were closed, with a view to check extension oi 
measles, from February 4th to April 5th, 1897. These schools were 
closed in virtue of powers under Article 88 of the Code of Regulations 
approved by the Lords of the Committee of Council on Education. 
The Corporation are also empowered, by their Act of 1880, to 
"order public or private day schools, or places of public resort, situate 
in neighbourhoods affected by infectious disease, to be temporarily 
closed or suspended.'* No private day schoob nor Sunday schooLs 
were closed at the instance of the Sanitary Authority with a view to 
checking extension of the measJes epidemic. 

(d.) Other measures. — There are two pubHc Ubraries in Lancaster, 
and the Sanitary Authority systematically furnished the Hbrarian of 
each with the names and addresses of all persons known to be suffering 
from measles, with a view to members of the invaded households not 
being suppUed with books until this might be done with safety. The 
Sanitary Authority, however, did not further inform the librarians as 
to when these households might be regarded as free from infection. 



Obigin and Propagation of the Outbreak. 



As already stated, not more than 38 cases of measles are known to 
have occurred in Lancaster during the first 10 months of 1896, and 
during November of that year no case is ascertained to have occurred. 
Locally, the recent outbreak is beheved to have originated .with a 
child, notified on December 5th, who had recently come from another 
district where measles was at the time epidemic. I myself was unable 
to trace any connection, save in one instance, between this child and 
the other cases which occurred later in December. Lideed, inquiry 
concerning possible infection from case to case as regards these earlier 
attacks gave, in almost all instances, a n^ative result, and I was 
uns^ble to discover anything that could just&y beUef that the soiuxe 
of the outbreak was the imported case of December 5th. Rather with 
my investigations came suggestion that the disease had not really 
been extinct in November and early December in Lancaster, and that 
to scattered cases about that time, whether known to the Sanitary 
Authority or not, the attacks between December 16th and 28th, 
which appear to have formed points of origin of the outbreak which 
followed, were to be referred. In this connection it is perhaps- 
significant that the cases notified in December, up to the 28th of the 
month, were not restricted to one particular part of the town, but 
were scattered somewhat widely. After December the progress of the 
epidemic was rapid, and soon the whole of the town, save a small part 
lying to the north of the river which flows through Lancaster, was 
affected. The town, however, although generally affected, did not 
suffer equally in all its parts. The incidence of measles was heavier 
on certain newer portions of the town, largely composed of working- 
class houses of the better sort, than on older Lancaster, where, along 
with working class houses, there are many business premises and 
residences where the juvenile population is Hkely to have been 
scantier. 



J the mauner of propagation of the disease, the facta which ■* 
came imder my observation tend to suggestion that in January and Oi 
earlier February the rapid extension of the epidemic was aided by ^ 
schools. Fuller account, however, of the measles ia this aspect, Di 
along with discussion of the question as to what influence may have 
berai exerted on the course of the epidemic by the closure^ akeady 
refrared to, of certain achools, wiU be fooind in an Addendum to this 
RepcH^. 

Other opportunity, however, in addition to that afforded by schools, 
for the extension of the disease, is to be found in the numerous 
poaaibilities of personal communication between sick and healthy. And 
here there is room for criticism of the Sanitary Authority's adminis- 
tration. Though there was less house-to-house inquiry in invaded 
neighbourhoods than was perhaps needful, yet tlieir methods of obtain- 
ing information ss to occurrence of measles in their district would 
seem to have been, in the main, well considered. The issue of a 
notice to every householder, in the early stages of the epidemic, 
calling his attention to his duty as regards informing the Authority 
of existence of measles in hia family, is to be commended, and is to 
be thought of as having been attended with good results (see 
Addendum A). But the arrangements for obtaining informatiMi from 
the School Authorities were somewhat defective : inasmuch as informa- 
tion from the School Attendance Officer, who visits his schools only once 
a week for the purpose of ascertaining what children are absent, might 
clearly be a week, or even more, in arrear as to occurrences of measles 
among children attending these schools. The Sanitary Authority, I 
understand, are now making arrangements whereby they will be 
informed directly by the responsible teachers of schools as to suspected 
measles, or other infectious sickness, among their scholars. So far, the 
Town Council's methods with measles were not unsatisfactory. But it 
rwise with the measures taken by them with a view to prevent 
of measles in invaded dwellings. 

true that their Inspector of Nuisances \'isited all houses known 
be invaded by measles, and gave the instructions already detailed, 
but subsequent visits, with a view to seeing that the precautions 
i-ecommended were hedug observed, were rarely made. Indeed, from 
what I was able to gather during my visit to Lancaster, the sick and 
the healthy would seem to have commonly occupied the same room. 
For this scanty supervision of invaded dwellings blame cannot be 
held to attach to the health staff, which consists only <^ a Medical 
Officer of Health, who is also engaged in private practice, and an 
~ ispector of Nuisances, who is also Inspector of Nuisances to the 
'ort of Lancaster, and Superintendent of Scavenging in the Borough. 
these two officers devolve all the duties connected with the care 

the health of a population of 38,000 persons. I learned that the 
mere paying of a single visit to each dwelling invaded by measles 
entaUed on the Inspector of Nuisances, during the height of the 
epidemic, work which occupied him daily till nine or ten o'clock at 
night. 

Notwithstanding that means of isolation at home would seem to 
have frequently been wanting, no cases of measles were removed to 
hospital. It is, perhaps, more than may at present be looked for 
-^at an Authority should provide accommodation in hospital sufficient 
le with an epidemic of measles at its height. But in the earlier 
i, at least, of measles prevalence, isolation in hospital of persons 
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attacked might well be attempted, in the hope of thus avertiiig an 
epidemic. 

In the matter also of final disinfection of invaded dwellings and of 
infected articles therein, the Lancaster Corporation failed in their 
duty. They possessed the necessary means of efficient disinfection, 
but they made no use of them. For this failure, probably, the 
inadequacy of the health staff provided by the Corporation is in large 
d^ree responsible. 

In r^ard of such measures as affording information to School 
Authorities, excluding from school members of households invaded by 
measles, closure of schools, and taking precautions against dis- 
semination of measles by books sent from pubUc libraries, the efforts 
of the Corporation, although not free from ground for criticism, were 
more satisfactory. They omitted, indeed, to afford to teachers of 
Simday Schools information of the sort given to teachers of public 
elementary and private schools. Again, when it appeared to them 
that certain pubhc elementary schools should be closed, they do not 
seem to have made any effort to procure closure of corresponding 
Sunday schools, although the fact that the latter were remaining open 
was to be thought of as tending to neutraHse any benefit that might be 
looked for from the closing of the former. 

While, therefore, the Corporation of Lancaster made endeavour to 
deal with the recent epidemic of measles in their district, yet in 
several respects they fell short of their duty in this regard. Many of 
these shortcomings would probably have been avoided had the 
Corporation ha^ a health staff siifficient to discharge the duties 
involved in attempt to control an epidemic of measles. But the present 
staff cannot be r^arded as adequate to the duties that ordinarily 
devolve upon it ; much less is it adequate when these duties are largely 
added to by an epidemic of measles. 

The Corporation of Lancaster should, therefore, provide for the 
borough a health staff sufficient for the ordinary needs of the district : 
to be temporarily increased, if necessaiy, in epidemic times in such 
degree as would tend to discovery of imrecoided cases and render 
practicable the adoption and maintenance of proper precautions against 
the spread of the current infection within invaded dwelline^s, and 
throughout their district. They should also take into consideration 
the advisability of extending their hospital accommodation to such 
degree as would enable them to remove thither for isolation, cases of 
measles in inter-epidemic periods at least. Having regard, more- 
over, to the value of prompt notification of measles, imder a proper 
system of local administration, especially in inter-epidemic periods, 
the Corporation will do well to consider whether they should not 
take steps to again extend their Act of 1880 to measles, either 
permanently or for a considerable term of years. 
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ADDENDUM A. 

NOTIPIOATIOM 0¥ MbAHLES IB THE BOBOTJOH Of LiHCABTBB. iw?5 

As Htated in the body of tlis Eeport measloB became compulsorily notifiable on EoTd^mii 
jn the Borough of Lancaster in 1888: and, although this pcocodure ceaeed to Measles in 
be compulsory early in 1895, yet meaaies has continued to be notified to the lancaBter;. 
Corporation as before. Ah already noted, the number of casea of tJie disease "^f-TlJOnuo 
wMoh came to the knowledge of the Aathority in the recent epidemic, between 
December 5th 1896 and July 15th 1897, amounted to 1,185. The flources of th" 
knowledge are shown in the following figures; — 

Cases reported by medical attendants only 673 

Do. do. paranta only 481 

Do. do. both parente and doctors 49 

Do. discovered otherwise 3 

Total .,, 1,185 
Theae fignrea are of interest by reason of the considerable number ot 
inatances in which notification was recoivsd from the householder; these 
amounting to 510 out of 1,185, or 43 per cent, of the total. 

It has been matter of frequent comment on " dual " notification that the 
duality is opt to be Bi.inetliing of a fielion: the hoUHeholder tailing usually tu 
discharge the duty incumbent upon him to inform the Sanitary Authority of 
the existence of infectious disease in his dwelling. This failurs on the part of 
the householder has not usually been regarded as of material consequence in 
respect of diseases for which medical attendance is wont to be deemed a 
necesBity ; inasmuch as the Authority receive the requisite inf ormatiou from the 
|, medical attendant. But, in regard of measles, which is thought by many 
personH not to call for medical treatment, notification by the householder 
tKcomes, by reason of this condition, of considerable importance. And this 
failure by the householder to notify existence of infectious disease in his 
dwelling has frequently led, in reapect of meaalea, to ignorance, on the part of 
Sanitary Authonties, of so many cases of the disease in districts invaded 
by it, as to give rise to question of the value of compulsory notification as a 
source of information of ita eristence. In Lancaster, however, as indicated by 
the foregoing figures, notification by the householder was, in the recent 
epidemic, of considerable amount; ana, as already stated in the body of this 
Beport, the local health staff believe that, during that epidemic, bat few 
casea of measles failed to be notified to the Anthori^, whether by the medical 
attendant or by the householder. It is (josaihie that the considerable pro- 
portioa of cases notified by the householder is referable to the distribution from 
house to honse throughout the borough by members of the local pohc« force, 
early in January of the present year (1897), and in the early stages of the 
epidemic, of the following notice; — 



BOROUGH OF LANCASTER. 



1 N F E C TIOUS PIS 



, Any person having tte management c 
I buUdin^in whicha 

i CASE OF INFECTIOUS DISEASE 

^ occurs, or the person in charge of gnch case shall, so n 
'■ shall become aware of the existence of such disease, 



= to the Inspector of Nuisances at his office in the Market Dali. 

i S. The following are Infectious Diseases within tlie meaning 

.. of the above Act: 

g Small pox Relapsing Fever 

s Cholera Puerperal Fever 

3 ■Diphtheria Scarlet Fever 

5 Typhus Fever Measles 

J Ikiterio or Typhoid Fever Rotheln 

^ 3. Any person offending against the abova Enactment shall 

i for every suoh offence be liable to a 

PENALTY not exceeding FIVE POUNDS. 

W. 0. ROPER, Town Clerk. 
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January, 1897, however, was not the first occasion on which a similar 
notice regarding notification of measles had been, in like manner, distributed 
throughout the district. This procedure had been adopted in other years; as will 
be seen from the subjoined table, in which are set out revised data furnished 
to me regarding the total number of Imown cases of measles year by year in 
Lancaster, subsequent to 1888, when the disease became compulsorily notifiable, 
with the numbers in each instance notified by householders and by medical 
attendants. 



Oasos of Measles. 


• 
1889 


1890 


1891 


t 

1892 


1893 
246 


1894 


1895 


1896 


Reported by Householdors 


407 


14 


21 


222 


9 


663 


18 


Reported by Medical Attendants 


894 


75 


78 


499 


326 


37 


705 


40 


Reported by both Householders 
and Medical Attendants. 


14 


1 
] 


1 

V 


25 


23 


— 


36 


— 


Discovered otherwise 




11 


6 


14 


— 


1 




Totals 


1,315 


91 


111 


752 


009 


46 


1,405 


58 



1889 . 


. 32 


per c€ 


1890 . 


. 16 


do. 


1891 . 


. 20 


do. 


1892 . 


. 33 


do. 


1893 . 


. 44 


do. 


1894 . 


.. 20 


do. 


1895 . 


.. 50 


do. 


1896 .. 


. 31 


do. 



• Notice as to householder's duty to notify issued in January or February. 
t Notice as to householder's duty to notify issued in December. 
•• Notice as to householder's duty to notify issued in January. 

From these figures it appears that the proportions of known cases notified 
by the householder during the years 1889-96 were as follows : — 

32 per cent. (Epidemic, January — May). 

(Epidemic, January — ^April and November — 

December). 
(Epidemic, January — June). 

(Epidemic, January — ^August). 

In the 1897 epidemic, as already noted, the proportion notified by house- 
holders was 43 per cent, of the known cases^. 

The proportion of notification by the householder in the epidemics of 1893, 
1895, and 1897, was, it will be seen, markedly greater than in that of 1889; 
a fact, perhaps, referable to the greater familiarity of householders witli their 
obligations in consequence of the repetition of notices. It would seem also that 
the proportion of notification by the householder tends to be less in inter- 
epidemic periods than in epidemic periods. If this should be due to greater 
neglect by the householder of his duty in regard of measles notification in 
times when measles is not epidemic, it may be a question worthy of consideration 
whether advantage might not arise from periodically stimuhCting the house- 
holder as to the need for notifying measles, in place of issuing notices only 
at the commencement of an epidemic. For it is in inter-epidemic periods that 
full information as to the existence of measles in the district is of special 
value; since complete knowledge of the sort, combined with appropriate pre- 
ventive measures, may hinder the disease from becoming epidemic. 

In considering, however, the value of notification by the householder in 
Lancaster, as indicated by the foregoing figures, it iias to be borne in mind 
that this value will differ according to the circumstances under which notifica- 
tion has taken place. It will be remembered that in Lancaster there is in 
force, as set out on page 82 of this volume,* a provision whereby " only one fee 
shall become payable within an interval of thirty days to the same medical 
practitioner for certificates given by him in respect of the same disease occur- 
ring in the same building." When, therefore, a dwelling has been notified by 
the practitioner as invaded by measles, no further cases of measles occurring in 
that dwelUng need be notified by him to the Sanitary Authority within the 
month following his notification of the first case, and hence but few cases other 
than " first cases " can be thought of as being notified by the practitioner. 
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ThMe furtiier cases may, however, be notified by the householder: and it is Apr A. No. 8. 
possible that the considerable proportion of notification of measles by the ^ -^ ~TT~ . 
liOTisdholder in Lancaster may nave come about in this way. But it is in Meases fn ° 
instanoeB where no medical attendant has been called in that notification by T^ancaster,; by 
the householder is of greatest value: since, but for this, foci of the disease Br. Thomson, 
may readily escape detection. In those instances, on the other hand, where 
Sb case of measles has been notified by the medical attendant, the dwelling 
may be kept under observation by the Sanitary Authority's officers : and thus, 
<ven in the absence of further notification by either medical attendant or 
householder, knowledge may be had of other cases occurring there. It does 
iiot appear what proportion of the notifications of measles by the householder 
in Lancaster were of that class from which, as indicated, most benefit is to be 
^anticipated. 



ADDENDUM B. 



)n Bpldemii 
leatiltHtn 



As TO WHAT Amodnt op Conteol of tiKnaLKn, iv ant, was AProBDKD bit 
THE Closing of certain Schuols in Lancasteb sdbinq tab Epidenio 

There ore, within the Borough of LancsBter, 13 public elementaiy daj- 
Bchools, afCording acconunodation for 6,616 children. There ore Also, it la 
computed, some 30 private echoola, with a total attendance of 600 to 600 
children; of which number nearly half are children atteodiiig; the Grammar 

school and the Friende' school, the other private schooU being of Bmall sJEe 
Details aa to the number of Sunday schools in Lancaster, and of the attendance 
thereat, were not forthcoming. 

All pubho elementary day'Bchools closed for the ChristmaB holidays on 
December 22ad or 23rd, 1896, and re-opened on January 11th, 1897. Private 
schools also closed for these holidays; but for what number of days in each 
instance I cannot state. Sunday spools did not close during the ChristmAs 

All public elementary day-schools in the Borough, save two, were closed, at 
the instance of the Sanitary Authority, from February 4th to April 5th, 1897, 
Three or four of the smaller private schools are stated to have voluntarily cloeed 
for a short period about this time. No Sunday schools were closed. 

With a view to appreciating what, if any, effect on the cotuae of the 
epidemic may have been produced hj these closures of schools, a record 
of known cases of measles, at firat in daily and afterwards in weeUy periods, 
is here appended ; together with the times during which schools were closed. 



a December 6, 1896 



During the week ending January 7, ISST . 



il;^o=ll4«ls 






Total, December 6th, lS96toJuly 16th, 1897 1,11 



^ 
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lu Fegard of inference from, theae flgutea oa to influence of schoola □□ measles ai 
pievaleui« at tie Chriatmaa period, it is to be noted that the tirst marked 
increase of nieislos took place during the last four days of Det«mber and tlie jj" 
first week of January : a fact cunipatible with the public elementary schooia, li, 
■Which did not close until December 2;ind or ii3rd, having operated in dis- Dr. 
eeininatiou of the disease. 

But the great increaee of cases in the fortnight immediately foIlowiTig cannut 
be attributed to spread of the disease by pubhc elementary schools, since these 
had remained closed until January lltli. It must be borne in mind, however, 
that any good resuits that might be looked for from public elementary schools 
remaining closed during this period would bo apt to be neutralised: hratly, by 
the Sunday schools remaining open, and, secondly, by the numerous ro-Quions 
of children that are wont to take place at the Christmas season. 

The disease, as shown in the iigurea given above, continued to increase 
rapidly during January, and, accordingly, on February '1th, all public 
elementary schools in the borough, save two, were closed at the instance of 
the Sanitary Authority, and they remained closed until April 5th. The two 
public elemcntairy schools that were not closed are situated in a small part of 
Lancaster lying to the north o£ the river that flows through the town, a 
neighbourhood which was, at this time, almost free from measles. As already 
stated, two or three small private schools closed about this time: but no 
Sunday schools were closed. Three weeks after- closure of the publio 
elementary schools a marked decrease ensued in the amount of measles in the 
district, a decrease which continued until the week ending April 32nd, when, 
as well as in the four following weeks, there was again some increase. It in 
noteworthy that tliia recrudescence of the disease occurred some two weeks 
after the re-opening of the publio elementary schools. It was not, however, a 
long so^tained increase: and measles diminished again during June and July, 

Kisibly owing to the adverse seasonal influence believed to be exerted on the 
ease about this time of year. By mid- July it had ceased to be regarded ua 

The marked decrease noted as having occurred within throe weeks of the 
closure of schools on Februuy 4th, tends to suggestion that this measure had 
a repressive influence on the courae of the ejiidcmic: while its recrudesceiice 
within a fortnight of their re-opening, though comparatively slight, ia con- 
sistent with facilities having been afFordod by schools for further propagation 
of measles. 

I append here certain figures, based on data furnished to me by Mr. F. W. 
Smith, the Inspector of Nuisances of the Borough of Lancaster, which indicate, 
Y to some eitent, the influence of schools in serving to spread measles among 
1 the community. The 1,185 cases of measlea, that are known to have oocnrred 
1 batweau December 5Ui and July 15th, are divided into four categories, viz. : 
Class A.— Children attending a public elementary school. 
Class B. — Children attending a private school. 
Class C. — Children, not themselves attending school, but belonging to 

a family of which members attend school. 
Class D. — Children not attending school, nor belonging to a family 
of which any member attends school. 
The numbers of attacks in each of those four classes of children are given 
I week by week, from the week ending December 10th, 1B96, to the week ending 
I.July 15th, 1897, aa follows ; — 



Bnldeni 
Lxles In 



Weekending 


OtiasA. 
BcbooL 


CLASS B, 
iLttandIng 


Class 0. 
Ohililren 

-tiSr 


Class D. 

entirely 

with school. 


Total. 


„ SI 
.. 38 




13 

67 


1 


J 


1 
IB 


1 

iJ 
J 


]>BC. 6-Jan. 3» 


m 


a '[ Si 


3S 


2B3 
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Class a. 


Class B. 


Class C. 


Class D. 






Children 


Children 


Children 


Children 




Week ending 


attending 


attending 


having 


entirely 


Total. 




P.E. 


private 


relatives at 


unconnected 


' 


1 school 


8ohool. 


schooL . 


with schooL 




Brought forward— \ 203 


3 


' 34 


33 


I 

283 


Feb. 4 


91 


__ 


15 


fl 


112 


„ 11 




65 


— 


44 


'M 


138 


" if 




53 


— 


37 


26 


110 


,, " 25 




56 


3 


32 


32 


123 


Mar. 4 




10 


1 


30 


14 


61 


» 11 




13 


1 


23 


17 


54 


** 1? 




H 


8 


17 


7 


40 


„ 25 




6 


7 


15 


5 


38 


April 1 




3 


1 


12 


7 


23 


- ,§ 




2 


3 


mm 

1 


3 


15 


" iS 




3 


— 


3 


1 


7 


« 22 




11 


2 


11 


2 


16 


, ., 29 




19 


1 


6 


6 


32 


May 6 




l8 


:i 


:8 


2 


19 


" K 




i7 


,1 


H 


4 


20 


» §2 




16 


2 


10 


4 


22 


, » 27 




.4 


.^ 


2 


1 


i 


Jane 3 




— 


_ 


2 


3 


'6 


" K 




11 


— 


5 


3 


19 


« il • 




2 





1 




3 


« 24 




7 





6 


2 


15 


Jnly 1 




4 


1 


3 


12 


10 


.. 8 




1 


— 


3 




4 






6 


— 


2 


— 


8 










ii 




Dec. 5-July 16 


605 


35 


336 


202 


1485 



In view of the absenoe of information as to the ages of the 1,185 children 
thns^ classified and as to the total number comprised in each class, it would be 
unwise to draw definite conclusions from these figures as to the influence of 
schools in dissemination of measles. 

It is, nevertheless, worthy of note : 

(1) That nearly all the cases in the weeks ending December Slst and 

January 7th, occurred among children who had been attending 
public elementary schools, before these schools had closed on 
December 22nd or 23rd. 

(2) That the maximum incidence of attack in its class is first reached in 

the case of children attending public elementary schools; which may 
be regarded as referable to the greater facilities afforded by these 
schoob for the dissemination of measles. The maximum incidence 
in Classes C. and D. occurs about two weeks after that in Class A. 

(3) That there was a sudden drop in measles prevalence in the week 

endine March 4th, and in weeks immediately following. This is 
referaole, mainly, to decrease of attacks among children attending 
the public elementary schools, which had been closed some three 
weeks previously. 

(4) That there was recrudescence of measles in the week ending April 22nd, 

some two weeks after the re-opening of public elementary schools, 
and in weeks immediately following; and that this recrudescence 
was mainly due to increase of measles among children attending 
these schools. 

(5) That the chief incidence of measles on children attending private 

schools, of which but few were closed, occurred at a time when the 

epidemic was otherwise on the wane. 
On the whole, these data tend to suggest beneficial influence exerted by 
school closure on ttie course of the epidemic. Indeed, the decrease of measles 
in the district within three weeks of school closure in February is difficult of 
other explanation. The time of year at which this decrease took place, 
namely, the month of March, is not one to suggest seasonal influence as a 
cause of the decrease. Nor is the number of those attacked by measles in the 
course of the epidemic, constituting but three per cent, of the population of 
the borough, of a magnitude to suggest exhaustion of susceptible material as 
accounting for disappearance of the disease in epidemic form from the district. 
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No. 9. 

Report on the Sources and Circumstances of the Pcjblic app.a.no.9 
Water Service provided by the Bury Corporation onthTsourcc 
for the supply of the County Borough of Bury and and circnn] 
certain neighbouring Districts ; by Bn, R. Bruce Low. bSJ^co^w 

The public water service of the town of Bury is the property of water Service 
the Corporation. This body possess also Parhainentary powers to ^^\^^^' ^™^ 
supply wholly or in part other eight, adjoining, districts. These are 
the two boroughs of Haslingden and Rawtenstall, the five urban 
districts of Ramsbottom, Little Lever, Prestwich, Radcliffe, and 
Whitefield,. and the Rural District of Bury. At present six of these 
eight districts are partly served by local water suppHes in addition to 
the Bury pubUc service. 

For a series of years repeated complaints, some of them by the 
Health Authorities concerned, others by private parties, have been 
addressed to the Board as to the quahty of the water supphed by 
the Bury Corporation. During the same period the annual reports of 
the Medical Officers of Health for most of these districts have again 
and again called attention to defects of this pubUc water supply. 

Meanwhile the Board have possessed none but indefinite infor- 
mation regarding the sources and circumstances of this particular 
water service. For many years the Medical Officer of Health for 
the County Borough of Bury has not been imder the Board's Order, 
and consequently no annual or special reports have been received 
from him at Whitehall. Recently, it is true, a new Medical Officer 
of Health having been appointed for Bury, an annual report by him 
for 1896 was duly received; but such report, though deahng in a 
comprehensive manner with the chief sanitary conditions of Bury, 
contained no reference whatever to the subject of its water supply. 

During the current year the fact that the Bury Corporation were 
about to promote a Bill in the forthcoming session of ParUament to 
extend their powers in regard to water supply, to enable them among 
other matters to acquire by compulsory purchase lands and tenements 
situated on their gathering grounds, to construct additional works, 
and to increase the water rents and charges, was brought prominently 
before the Board in connexion with renewed complaints, especially 
from Haslingden, Rawtenstall, and Ramsbottom, regarding the quahty 
of the water suppUed to them by the Bury Corporation; and pubhc 
inquiry by the Board was asked for. Accordingly it was deemed 
advisable to have the several sources of this water service inspected 
and reported upon by one of the Board's Medical Staff. The inquiry 
was allotted to me on October 29th and I commenced the investigation 
on November 1st, continuing it on subsequent days. I now report 
as follows : — 



Brief General Description of the Bury Water Supply. 

The Bury Corporation's water supply is obtained from six 
gathering grounds. Five of these are situated at distances varying 
from 2 to 10 miles from the Borough; the sixth Ues on the out- 
skirts though almost altogether within the Borough boundary. The 
supply is upland surface water supplemented by springs. It is con- 
stant and U deUvered to consumers without filtration. Owing to the 
configuration of the locaUty portions of the same district receive 
sometimes water from two or more different reservoirs. It is possible 



Apt. A. No. e. also to aubstitute within a given district the water from one reaervdr 

3n the Boarces ^°^ ^^^ ^'''*"* another. The annexed Map I. bhows the situation of 

Mi ciroom- the gathering grounds and their reeervoire and also the course of 

Bruj Corpora- the water mauis from the reservoirs to the various districts, 

wl^r^^vice' ^°^ ^^^ the connexions of the mains which permit of the inter- 

i>7 Dr. Bruce mingling of water from the diSerent reservoirs. This mu has been 

''°'- prepared by Mr. J. Cartwright, M. Inst. C,E., the Borough Engineer. 

In Talble I. will be found the cliief facts relating to the six 

gathering grounds ; their area^i, and tlie sanitary districts in which 

they are situated. The areas of the collecting reservoirs are also 

given, along with their capacities, their level above Ordnance Datum, 

and the dates when they were constructed. It is neceosary to state, 

to avoid misunderstanding, that in two instances the gathering grounds 

are loc^y known under two different names, Hapten being 

occasionally called " Clow Bridge," and Harden Clough being sotuc- 

times spoken of as " ShutUeworth." 

Table I., giving the names of the Bury Corporation's six Gathering 
Grounds, their Areas, and the Sanitary Districta in which they are 
situated ; together with the Areas and Capacities of the Respective 
Reservoirs, their Levels above Ordnance Datum, and the Dates 
of their Construction, 



1. Calf Hey ... 

2. Holden Wooil I 



4. GlOD^h Bottom 



6. Harden Clouifli 
ot Bbattle- 

tt. Gin HaU ... 



whicti the 

Gatheriiig: 

Grounda ore 

aitnated. 



>72 BoroQgh of 

m Boroash of 
Hastiugdeu. 

103 I Borough of 

I Kawtenstoll 

' and Bural 

District, ot 

BnTQley, 

'36 Boron ph of 
RuwtenBtaJl 
and Rural 
Distriat of 
Bnmley. 

lo; Bnral District 
of Bnry. 



£ g 



Capocit; of 
lieaervoirs in 
(n) CDbiu feet 

CO ffBllons. 



I (*) 90,063,600 I 
t«l .111,000,000 I 
1 (*) 350,000,000 I 



1340 
ISfiO 



In addition to the above collecting reservoirs there is a service 
reservoir at Clarke's Hill, some 4 miles south of Bury. This reservoir 
is 2 acres in extent and has a total capacity of 1,240,000 cubic feet 
or 7,750,000 gallons. It is situated 443 feet above Ordnance Datum, 
and is fed chiefly from the Hapton reservoir ; it was constructed in 
1879. There is ^ao a smail service reservoir, fed from Calf Hey, and 
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holding 700,000 irallons, situated a little to the north of the Holden ^p; 
Wood reservoir. Reference to this service reservoir will be found oniu d ■ 
further on (page 98), when discussing the circumstaoces of the Calf and oiroom- 
Hey water. Up to three or four years ago a third service reservoir, Bn^^CornoM^ 
within the Boroughj was in use, but it has been transformed into an tion Pnbllo 
ornamental lake and thereupon ceased to have any concert) in the by"' Dr/Snoa 
Bury pubhc water service. ^^^ 

It is estimated that when the collecting reservoira are full, they 
contain over 813,000,000 gallons, a supply sufficient to last at least 
170 days, allowing 30 gallons daily for each head of the population i 

now using the water. 

Table II. gives the names of the districts supphed with water by 
the Bury Corpdration, the population of these districts, and the , 

reservoirs from which the supply usually cornea. 

Table II. giving the Districts supphed with Water by the Bury 
Corporation, along with their Populations at the Census of 
1891; the Estimated Number of the Inhabitants in 1897 using 
this Public Water Service ; the Estimated Number of Houses 
in each District receiving the Bury Water; with the Source or 
SourcOT of the Water so supplied. 



DistriotH supplied 

with water 

by the 

Bury Cot poration. 


Estimated 

Cenansof ^"^^^Je 
^^"'- Bury 


Estimated 

of To^J« Collecting HeserToir« 
1?^1^ from which each 
■ 1807 ' District is commonly 


:. OountT Borongh of 
Bury. 

2. BorooKh of Has- 

lingden (part of). 

3. Borough of Eaw- 

tenatallCpartoO. 
t. Urban District ot 
Ramsbottom 
(part 0*). 

5. Urban Distciot of 

Little Lever. 

6. Urban District of 

Preatwich (part 
of). 

7. Urban District of 

Radcliffe. 

8. Urban District of 

Whitfifield fpart 
of). "^ 

9. Rural District of 

Bury (part of). 


57,312 

18,235 
29,d07 
ie,726 

B,I68 
10,485 

30,015 
10,781 

I4.05fi 


62,200 

13,2*5 

16,755 

i3,3in 

6,275 
3,760 

30,870 
4,650 

7,4!0 


12,440 

2,649 
3,!61 
3,663 

l,0.-,5 
752 

6,174 
930 

1,486 


Sin HaU, Hapten. Calf 

Hiiy, and Harden 

Clongh. 
Clou^^h Bottom and 

Calf Hey. 
Hapton and Ciough 

Bottom. 
Hapton and Calf Ki:y. 

Hapton. 

Hapten and Calf Hey. 

Gin Hall and Hapten. 
Haptou and Calf Hey. 

Hapton and Calf Hey. 


Totals 




157.500* 


31,600' 





■works Manager. 

In the above table, it will be seen that no district is given as being 
supphed from the Holden Wood reservoir. Until recently the majority _ 
of persons in the locality regarded this as merely a compensation 
'r for the supply of r"ill owners lower-down the valley, not as 
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.No. .9 an adjunct of the Bury Corporation's supply. But last year it 

Sources transpired, during a public inquiry relating to an applicatifm horn the 

'ircum- Haslingden Town Council for sanction to borrow money to buy land 

orpora- ^^^ * cemetery, that Holden Wood water has been upon occasion 

te^vieo- ^^^^s®^ ^^ ^^6 public water service. The fact was, I am informed, 

Bruce established upon the testimony of representatives of the Bury 

Corporation who opposed the Haslingden Council's application, and 

they contended tliat the proposed cemetery would be liable to pollute 

a section of the public supply.* The Holden Wood water, I am told, 

is used only upon occasion, and not regularly. In 1896, the Holden 

Wood water was utihsed for the pubUc service on 54 days, and in 

1897 on 80 days. But taking the average of past years it is stated 

that the total number of days on which this supplementary supply is 

used will range from about 50 to 60, distributed at intervals over the 

year. Probably the districts usually receiving their supply from Calf 

Hey are thus liable to receive at times water from the Holden Wood 

reservoir. 

The original waterworks, now the property of the Bury Corporation, 
belonged to two companies; the Badcliffe and Bury Waterworks 
Company established in 1838, and the Haslingden and Rawtenstall 
Waterworks Company established in 1851. From these companies 
the works were purchased at considerable cost in 1872, in which year 
the Bury Improvement Act was passed giving the Town Council 
certain powers in regard to waterworks. In 1885 another Bury 
Improvement Act was obtained and this also gave certain powers 
as to Water Supply. In 1889 the Bury Corporation Waterworks Act 
was pjissed, giving power to the Corporation to acquire lands, to 
take easements, and to construct additional works. The Bury 
Corporation Act of 1894 gave further powers to the Town Council 
in connexion with the Waterworks Undertaking. The new Bill which 
the Corporation are now promoting in Parliament deals with a 
number of other matters of importance such as Tramways, Gas, 
Pubhc Library and Art Gallery, Infectious Diseases Hospital, Con- 
version of Privies into Waterclosets, &c. The clauses relating to 
Water Supply include provisions for the construction of New Water- 
works ; closing of roads and footpaths ; compulsory purchase of lands 
for waterworks purposes ; construction of water pipes through streets, 
lands, and premises, and compulsory easements theorefor; compulaory 
purchase of lands for protection of water and waterworks from 
pollution; purchase, redemption, cancellation, and conversion of 
Irredeemable Water Annuities ; and alteration and increase of water 
rates, rents, and charges. 

The Gathering Grounds. 

The gathering groimds of the Bury Corporation consist in great 
part of high-lying moorland, sparsely populated except in some 
places. Some of these high-lying lands attain an elevation of 1,250 
feet above Ordnance Datum. Geologically the district lies patrtly 
on the Coal Measures and partly on the Millstone grit. There is 
alluvium, gravel, and clay, in the lower lying portions of the valleys. 
Patches of peat are met with in places upon the high groimd. As a 
rule the surface soil in the lower lying groimd is not retentive, the 
rainfall running rapidly down the slopes towards the rills and rivulets 
that feed the reservoirs. The lower slopes of the valleys are usually 

* The proposal to purchase this land for a cemetery was dropped owing to 
other obstacles which had not been foreseen. 



laid out in ineadowa that at certain seasons have to be top-dressed app.a.No.B. 
with manure; the upper slopes and high ground consist chieSy of on thBBonrceB 
rough pasture and waste land of little agricultural value. The rainfall and Oircom- 
of the district in which these gathering grounds lie, has averaged HS^y^Corpora^ 
during the last 10 years a little over 44 inches per annum. '^^p° ^r^ 

The collectiiig reservoirs have been constructed in most instimcea by hy Dr. Broca 
throwing a dam across a vaUey. The people resident upon the ■'''"*'■ 
gathering grounds are engaged chiefly in agricultural pursuits. The 
farm houses are scattered as a rule on the hillsides : but in places there 
IB aggregation of houses. On one gathering ground, aa will be seen 
further on, there are practically two villages near a reservoir. Stone- 
quarrying is carried on as well aa trickmakiug within the catchment 
areas, and on one gathering ground a small coUiery is worked. Upon 
another ground are situated two cotton mills employing between them 
a number of hands, amounting to close upon 250. 

Aa has already been stated, the water is not filtered before 
delivery to the consumers. On leaving some of the collecting reservoirs 
the water passes through a copper wire gauze screen before it enters 
the mains ; the larger solid particles contained in the water are thus 
prevented from passing into the pipes. But the screening, when 
practised at all, is insufficient. Occasionally, from exceptional pressure 
of the outflowing water the screen or strainer is ruptured, with the 
result that minnows, newts, and the like gain entrance to the mains 
and create alarm or disgust in the minds of the householders when 
such unwelcome visitors are deHvered from their taps. Occasionally 
smaller creatures like the water flea can be easily recognized by the 
naked eye in the water drawn from house taps. The greatest cause 
of complaint, however, is the occasional brown discoloration of the 
water, and the presence in it of a more or less thick sediment. 
Samples of thick and discoloured water recently collected from house 
taps were shown to me at Haslingden, RawtenstaU, and Ramsbottom. 
This condition of the water is stated by the waterworks officials to be 
due to scouring of deposit from the interior of old mains and pipes by 
sudden increase of the flow through them. It ia admitted in this 
connexion that flushing of water mains has not, from motives of 
economy, been regularly practised, and that the result has been the 
accumulation of vegetable and mineral debris in the older pipes, which 
when laid 30 or 40 years ago were not, as has been done in the case 
of the more modem pipes, protected in their interior against corrosion 
or encrustration. 

The foUowing is a short description of each of the six gathering 
grounds : — 

(1.) Calf Hey Gathering Ground. — Calf Hey and Holden Wood 
gathering grounds occupy the same valley, the former comprising the 
upper portion of the valley, and the latter the lower (see Map II. 
appended). This valley runs almost due east and west, and ia situated 
some eight miles N.W. of Bury Town. The hills rise sharply on each 
side of the valley ; but the south slope is steeper and more thinly 
populated than the north slope. The whole of the Calf Hey and Holden 
Wood gathering grounds are within the boundaries of the Hashngden 
Borough. The Calf Hey reservoir receives the water collected on the 
slopes in the upper or western end of the valley, wliile the overflow 
from this reservoir, togethoi- with some streams and springs, along 
with surface water from the slopes of the lower part of the valley, 
feed the Holden Wood reservoir. The Map (II.), prepared for mo 





by Mr. Cartwright, the Borough Engineer, shows both of these 
gathering grounds and their respectivo reserv(»rs. Tbe division 
between the two catchment areas waa not marked upon the map by 
Mr. Cartwright, but from the results of my own observations, together 
with information supplied to me on the spot by residents, I have 
myself indicated the division on the map, and this I believe to be 
substantially correct. 

Caif Hey gathering ground has an area of 872 acres. Upon it are 
32 inhabited houses, having a total population of 128 persons. The 
hoiises are scattored along the slopes of the valley; a few of them are 
situated near the reservoir, and certain others are in more or lesB 
dangerous prosimity to feeders or tributary streamlets. A main road 
from Hasliiigden to Blackburn runs along the whole north side of the 
valley, and passes the reservoir at a distance of about 600 ywda. 
There is one roadside public house upon the catchment area. The 
land is under grass, meadows occupying the lower slopes, while 
pastures and rough moorlands lie higher up. Some of this high land 
appears to be of very Httle value. The extreme western end of the 
gathering ground Ues about three miles from Haslingden, and the 
reservoir is about two miles distant from that town. Formerly there 
were a larger number of inhabited houses upon this area; at present 
ten houses are unoccupied, several of these liaving for years been 
uninhabited, while others have more recently been vacated owing to 
dilapidations. A number of the properties are already in the 
possession of the Bury Corporation, whose object it is, by agreement or 
by compulsory purchase through Parhamentary powers, to acquire 
the lands and tenements upon this area, with the laudable intention 
of depopidating it as far as possible, for the better protection of their 
sources ot water supply. The excrement disposal for dwellings here- 
abouts is by means of privies discharging down the slopes near tjie 
houses. The privies, in many cases without doors, are constructed of 
" dry stone," i.e., stone walls without mortar setting. There are only 
two pail closets on the gathering ground : one of these when I saw 
it had been neglected and was overflowing on the ground. Sometames 
the privy discharges directly upon an open manure heap, the liquids 
from which trickle over the sloping siuiace towards the water courses. 
The slop water from the houses is commonly thrown out upon the 
gi'assy slopes to soak down hilt away from the dwelling. Sometimes 
a "gnp " or little channel is cut in the grass to faf^ilitate the passage of 
liquids in the direction of the reservoir or its feeders. The privy 
contents as well as the cow-stable manure are at certain seasons of 
th^ year spread upon the meadows sloping to the reservoir or its 
tributary streams. Some springs were seen issuing from the hillside 
not far below wet and open dung heaps. Occasionally a rill flows 
through a farm yard unpiped, on its way to the reservoir, and passes 
dangerously near uncovered dung heaps and other filth. 

The slopes immediately to the north of the reservoir are liable at 
present to pollution from a group of 5 houses, one of them a farm, 
containing a total population of 21 persons. These dwellings are 
situated only about 160 yards from the water's edge. There are three 
privies here, each discharging its contents down the slope ; two wet 
manure heaps also drain down the hill, as also does the slop water, 
which can he traced in black pools in the grass. The solid contents 
of the privies and the cow-sfcable manure are used to top-dress the 
meadows stretching towards the reservoir. It is with a view ot 
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preventing pollution from these and other houses that the Bury app.a.No.9. 

Corporation are trying to purchase, by agreement or compidsion, the q^ ihTi^nreai 

lands situated upon this watershed, especially those round the and circnni- , 

reservoir. It is evident that the presence of inhabited houses, such sury^orpora^ ( 

as these, so ne^: the reservoir is a constant menace to the safety of wSer^^fco - ' 

the supply. , by Dr. Brnoa \ 

A number of footpaths intersect this gathering ground in different ^"^ 
directions. It is proposed to close them as w^ell as some roads that 
are not now of much use, since the farmhouses they served are now 
out of occupation or are about to go out of occupation. 

The two main streams converging to the reservoir are each furnished 
with a series of amall dams, which are constructed with a view of 
detaining gravel and silt washed down the steep watercourses by 
floods. One of thpse tributary brooks has a number of trees growing 
on its banks close to the running water. In the pools and shallows 
of this stream dead leaves collect, and at the time of my visit the 
channel in places was full of dead and decaying vegetable matter. 

A bye-wash has been constructed round the south side of this 
reservoir, by means of which storm water can, if desired, be conveyed 
away past the Calf Hey reservoir to that at Holden Wood, about 
three quarters of a mile lower down the vallty. 

A small service reservoir, holding about 700,000 gallons, in con- 
nexion with the Calf Hey supply has already been mentioned. It is 
situated nearly a mile away and close to the north eastern comer of 
the Holden Wood reservoir but on a higher level {see Map II.). The 
water in this reservoir was some 18 months ago undoubtedy polluted 
for a time by excrement in the following fashion. The contractor 
employed by the Haslingden Corporation to empty ashpits and pail 
closets in the outlying districts to the west of the Borough,* 
selected a field adjoining the service reservoir as a tip for the ashpit 
refuse. This tip was on a higher level than the reservoir, so that 
wind could iblow the dust from the tip over the low wall into the 
adjacent water, the tip being within 40 yards of the reservoir. But, 
worse than this, the contractor selected a field, abutting on the north 
and west of the reservoir on a slope leading down to it, upon which 
to dispose of the contents of the pail closets collected in the vicinity. 
The excrement was thickly spread on the grass within 18 yards of 
the water. Owing to the banking of the service reservoir the fluid 
filth could not pass directly into the water, but the wind blew 
quantities of paper, contaminated by human excrement, into the water, 
from which the waterworks foreman informed me he had to 
remove it day by day. Representations were made by the Bury 
Corporation to the Haslingden Town Council as to pollution of this 
reservoir, and this had the effect of stopping the contractor from 
disposing of the filth upon the portion of ground in question, and 
causing him to take it elsewhere. It is evident that dried excrement, 
apart irom the contaminated paper, could easily have been, and 
probably was, blown at the time into the service reservoir. 

(2.) The Holden Wood Gathering Ground, as has been said, lies 
close to Calf Hey and in the same valley. It has an area of 
1,313 acres. Upon it are situated 125 inhabited houses containing a 
population of 6J0 persona. Within this area are situated also two 



• The Hnalingden Corporation by tteir own servants do the aeavangiug of the 
popnloos parta of the Borough. It is only the aeavei^ng of the mrail or aeml- 
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). cotton weaving mills, each being upon one of the two m^ui tributary 
^g streams that feed the reservoir. One mill employs at present 114 
n- hands, while the other has as many aa 130. Each mill is provided 
•a- with tub-closets emptied, I am told, by the Haslingden Corporation's 
^ . contractor. Urinjjs are provided for the males ; one of which dis- 
iPB charges into a stream and the other upon a field adjoining a brook. 
Upon this catchment area are also situated some brick and terra- 
cotta works, employing at present 50 men and boys: the works are 
now in process of extension, and it ia stated that, during the coming 
year, at least 100 workers will be employed. There are three stoue 
quarries now being worked upon this gathering ground, employing 
among them at present some 65 quarrymen. There are upon it two 
graveyards; one, in connexion with the church at Haislingden Grane 
{tee Map II.), lies on a slope less than 400 yards from the Ogden brook, 
the main stream entering the reservoir. From statements made to me 
by a resident in the locality, it appears that when graves are dug 
in this churchyard they often have to be baled out, the land is so wet. 
I noticed at least two springs coming to the surface in the meadows 
a little distance down the slope between the churchyard and the 
stream. The second graveyard is small, having only 42 grave spaces, 
of which about three are as yet unused. It ia connected with a 
chapel at Haslingden Grane and no further interments will be 
allowed in it when the three unfilled graves have been occupied. 
There are two roadside public houses on this gathering ground ; and 
abo a school. I counted 61 privies, 35 tub-closets, and two water- 
closets upon the Holden Wood catchment area. Some of the priviea 
discharge upon dimg heaps. The privy contents, alone or mixed with 
cow dung, are used to topdreas the meadows. Some farmers buy 
stable manure in adjacent Urban Districts for spreading on their 
grass land. The dung heaps are often wet, the fluid filth soaking 
away into the grass or trickling downhill towards the water courses. 
The two water-closets mentioned above are in the same house and 
discharge along with the slop water into a cesspool which has only 
been emptied once in four years. This cesspool is situated on the 
slope about 300 yards above the reservoir. Slop water from dwellings 
here is usually thrown out on the grass, or aa regards some groups fA 
houses it is conveyed in pipes to a streamlet, or is delivered on steep 
banks a few yards from the flowing water. A number of the popula- 
tion me: engaged in agriculture, chiefly daily farming. I heard of 
over 260 head of cattle feeding on the pastiires of this watershed. I 
had no means of ascertaining the number of pigs, but one farmer 
admitted that he had 28 upon his premises. Water coming from the 
higher ground flows in rilis or tiny rivulets down the steep slopes, and 
passes sometimes near houses or through farm yards, at times in open 
channels, occasionally in nibble drains, so that fluid filth can readily 
Miter the water, from dung heaps, slop water channels, or privies. 

The tub or pail-closets on this gathering groimd, more especially in 
the hamlets of Hashngden Grane and Heap Clough (see Map 11.), 
nather of which has any proper sewerage, are emptied at short 
intervals by the contractor employed by the Haslingden Corporation. 
Sufficient care in the disposal of this human excrement is not taken at 
all times, by private persons or by the contractor; nor are the 
brooklets or feeders of the reservoir apparently protected in any way 
from excremental pollution. For instance, near a couple of cottages 
~ saw five heaps of tub-closet filth " dumped " down on a grassy slope 
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^v-itliin a few yai'ds of a rill on its way to tho reservoir, which was 
only 400 yarda distant. At another place I saw a steep meadow ontheSonrc* 
slope which had recently heen top-dressed with human escrement at and cimiuM 
*fc point only 18 yards from the main tributary of the reservoir. A Bury^otpgSiII 
I>rivy middeo, open, wot, and foul, was seen discharging on the sloping Hon^^Tjbo 
svirf ace only 1 1 yards from the flowing water, and a, large pool of black by Dr. Braei 
slop water was seen soaking to the stream, only eight yards distant. '^"■ 
The worst example met with of this disregard for the purity of the 
■\«?ater flowing to tho Holden Wood reservoir, is the following. At the 
'fcime of my visit I saw, situated only 130 yards from the main brook 
fi.uwing to the reservoir, a. meadow, a portion of which, measuring 
-X^t4 uarda by 40 yards, had been recently heavily top-dressed with tub- 
c^loset filth. It needed only heavy rain to wash a large part of this 
X3aa«8 of human excrement down the surface of the slope to the 
stream and thence into the reservoir. I was informed that the 
:&lth in this iastance had been spread on the meadow by the Haslingden 
O!!orporation's Contractor. I heard of similar instances where, in 
'fche past, meadows abutting on the main streams had been thickly 
spread with human excrement from tuh-closeta. 

The Holden Wood catchment area is crossed by a number of 
footpaths leading from one group of houses to another, or from one 
f aj'm to another. In the new Bill it is proposed by the Bury 
<I^orporation to obtain power to close these footpaths, and some of 
^he smaller roads. The high-road from Haslingden to Blackburn {see 
Map II.), passes from east to west through the whole length of tho 
gathering ground on the north side of the reservoir at a distance 
varying from 150 yards at the nearest, to 300 yM^ds at the 
furthest point from it. The road washings are allowed to pass down 
the slopes or find entrance into the nils and rivulets that pass 
underneath the road on their way to the reservoir. The road is m.uch 
used by work people on their way to the quarries, mills, and brick- 
wwks, as well as by ordinary travellers and tramps. Prequent 
evidence was met with showing that the roadsides or the fields 
adjoining the road were commonly used by workmen and others as 
places for deftecation. Though two privies are provided at the 
brickworks (these privies, by the way, when seen by me were greatly 
in need of brang emptied), a field close to the works was thickly httored 
in places by human stools ; the field ^being apparently preferred to the 
privies by the workmen. It is needless to midtiply examples of the 

^waya in which this gathering ground is polluted. The pollutions are 
many and various. It is impossible to consider water collected on an 
area such as this as being, tmder the circumstances, free from danger 
to those drinking it. The use of this reserv<ar should, in my c^inion, 
be hmited to compensation purposes, and its connexion with the 
Bury mains should be cut oS. 

(3). ffapton or Clow Bri(l.ge. Gathering Ground lies about 10 miles 
due north from Bury. It is situated partly in the Borough of 
Eavrtenstall and partly in the Burnley Riiral District. A liigh ridge 
separates this gathering ground from that of Clough Bottom (see 
Map m.). The Hapton ground comprises the two sides of a valley 
which has been dammed across in constructing the reservoir. The 
I main road to Burnley passes through the catchment area from south 
to north and skirts the reservoir for a short distance. The collecting 
area has been increased by the construction of a nibble drain catch- 
water («e Map m.) which conveys the water from several springs 
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Afp.A.Na9. to the reservoir. This catchwater gathers also surface water from 
On theSonrccs *^® meadows or pastures through which it passes. The gathering 
!£? ^^"S' S''^^"^^ ^ 1,303 acres in extent; upon it are 22 inhabited houses 
Bury Corpora- having a total population of 110 persons. In this niunber are not 
^ter^^vioe • "^^1^^^®^ * ^ow of 11 houses standing on the west side of the Burnley 
by Dr. Bruce road near the north-west comer of the reservoir. This ro^ of houses 
^^* has a population of 53 ; it drains into a sewer laid in the high road 

and this is stated to disconnect it from the watershed. The houses 
have pail closets which are said to be r^ularly emptied and the 
contents removed outside the catchment area. Near this row of 
hotises is a " Coal-stay " to which coal from a pit, not on the water- 
shed, is brought by a tramway and loaded into carts for local use. 
On the southern confines of the gathering groimd is a coal pit, Gamble- 
side (see Map), employing at present some 25 hands. A second pit 
lies nearer the reservoir and is connected with the other, though it is 
now only used as a pumping station. The water piunped from the pit 
is usually muddy ; it flows to a so-called rubble " filter bed " close to 
the reservcHr into which the " filtered " water flows. The results of 
this "filtration" are not satisfactory and this water would be better 
excluded from the Hapten supply. Farmhouses are dotted along the 
hillsides. One farmhotise, with three inmates, lies close to the 
reservoir bank, viz., Cronkshaw Hill (see Map III.); owing to its 
proximity to the water, this farm has to be constantly watched to 
prevent the inmates polluting the reservoir. A number of houses are 
now unoccupied, and some of them have become abready the property 
of the Bury Corporation, whose endeavour it is, as has been said, to 
reduce, as far as possible, the number of human habitations upon this 
area. The majority of the f armhotises and cottages are supplied with 
privies— only four have pail closets. Sometimes proper care is not 
taken in disposing of the contents of the latter. For example, I saw 
a collection of psol closet filth, from a house containing nine inmates, 
which had been deposited in a heap on a steep slope near a feeder of 
the reservoir, at a point only some 300 yards from the latter. Some 
privies discharge upon dimg heaps. Slop water, in certain cases, 
mingles with the liquid manure from dung heaps and soaks away down 
hill towards the water coiurses. On the east side of the reserv(»r the 
meadows reach nearly to the water^s edge, aad are separated from it 
only by a dry stone wall. These meadows are heavily manured with 
cow dung, and privy contents are also spread on the grassy slopes 
sometimes once, sometimes twice a year; some farms are 
provided with tanks to receive liquid manure, which is disposed of 
on the grass land. Occasionally a small rill passing do¥mwards from 
the high groimd towards the reservoir flows, with little or no pro- 
tection, near to a house or through a farmyard. In one instance, the 
rill was flowing past the house, down the steep slope in a covered 
rubble drain which ran within a few yards of an tmcemented cesspit 
privy. Some of the smaller streams are choked by vegetation, or 
their banks have in places been trodden down by cattle, causiog 
obstruction of the channels. Some of the rivulets pass through open 
pools and cattle drinking places before entering the reservcHT. The 
public road, ah'eady mentioned as skirting the western side ci the 
reservoir, is shut off from it by a wall, by a de^ overflow channel, 
and for some distance by an embankment. On the eastern side, how- 
ever; a public footpath passes along the bank of the reservoir tovrards 
the Oambleside Lower Colliery. This footpath exposes the reservoir 
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to aome danger, as certain thoughtless persons have been known to app.A.No.S. | 

<ieiaeca,te on ita baaka. The watermorka foreman has had, I under- q^ ^j^] 

jstand, to take proceedinga in the past against auch parties. The and 

3Bury Corporation seek powers in th^ new Bill to close this footpath. Bury Connn-] 

^la well as several others which traverse the gathering ground in w^ter^rrieetl 

"various directiona. Proceedings, or threats of proceedings against by Dr, BroB»l| 

offenders, have been initiated by the Bury Corporation in past years 

^1) to restrain persona from bringing dogs to bathe in this reeervoir; 

i2) to atop the manuring of land with human excrement close to 

feeders of the supply ; (3) to prevent the bringing of slaughter-house 

manure from a neighbouring largo town to spread on land near 

streams flowing to the reservoir. I learn, also, that the waterwtffks 

foreman at Hapton (who appears an intelligent and zealous official) 

lias rescued at least one would-ibe-suicide from drowning in the 

reservoir. In former years, sheep-washing was done by the farmers in 

the main stream, a Uttle above the reservoir ; this was stopped by legal 

proceedings. It is uow done about a niile off, with certain necessary 

precautions, to prevent pollution of the stream. 

(4). Clough BottQin Gathering Ground, as has been said, lies close 
to Hapton, separated from it only by an intervening hill, one (the 
west) side of which drains into Hapton reservoir and the other (the 
east) into Clough Bottom (see Map III.). A liigh road from 
Bawtenstall to Burnley runs through this gathering ground from 
S.W to K.E. i another road crosses it from S.E, to N.W., and joins 
the first mentioned on the northern edge of the water-shed. The 
catchment area comprises 736 acres and upon it at present are only 
eight inhabited houses with a total population of less than 30. This 
number does not include one or two houses close to a brick and tile 
works, on the west side of the main road. These houses have been 
disconnected from the water-shed by a sewer in the road, and thia is said 
to carry off all slops, and to intercept the surface water flowing from 
the vicinity of the dwellings. Some farmliouses on this ground are 
now uninhabited ; some of them are in the possession of the Bury 
Corporation who Eire desirous of acquiring the others with a view a£ 
depopulating the gathering ground for the better protection of the 
water supply. As at Hapton, the area of the gathering ground has 
been increased by a catchwater {see Map III.) which receives the 
surface water from an area that otherwise would not drain into the 
reservoir. This catchwater is open, and is solidly constructed with 
■" pitched " stone, and some care haa been exercised in protecting it 
from UabiHty to pollution from certain farms situated near it. For 
instance, at Lower Cross Farm, which is close to the catchwater, the 
latter passes through a covered way, concreted at the bottom, cemented 
at the sides and finished with a layer of puddled clay round the 
outside. The house and farm drainage is conveyed across the culvert 
in a pipe to a cemented tank on the slope below the level of the 
catchwater, so that no soakage can contaminate the water. A pail 
closet is supphed for the use of the inmates (but this was not in a 
satisfactory state when inspected by me). On the other hand, at 
Windy Bank, a small farmhouse, there was a dilapidated privy dis- 
charging, along with the slop water drain, on the surface trf the 
steep slope, only 50 yards above the open catchwater. One farm- 
house (Middle Cross) had a dilapidated privy, now transformed by 
the occupier into a hen house ; the four residents at the farm have to 
IdefKcate either in the open fields or go to a privy at an adjoining 
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App.a.Ko.9. unoccupied farmhouse. Middle Cross farm is situated on high ground 
On theSources overlooking the catchwater which passes a little over 200 yards below. 
8^ 0*^™- A small tributary stream to the north side is kept in a turbid state 
Bury Corpora- hy ducks and geese at another farm situated some 600 yards from the 
^^r^^^ce; reservoir. The farmer keeps, it is said, from 600 to 700 head of 
by . ]>r. Brace poultry. He carts manure from a neighbouring large town to spread 
^' on his meado¥rs, on which the contents of the faraihouse privy are 

also disposed of. The slop water and house drainage collect in a black 
pool in the field adjoining the house ; the contents of the pool over- 
flow into the before-mentioned streamlet in wet weather. If the 
Bury Corporation succeed in acquiring the properties they seek upon 
this gathering groimd, the risks of excremental pollution of the water 
coidd with due care be almost, if not altogether, removed. A number 
of footpaths cross the gathering ground, some of them but little used. 
As a matter of precaution the Bury Corporation seek powers in their 
new Bill to close these footpaths and prevent persons trespassing 
upon them. 

The reservoir is furnished with a bye-pass channel for storm water, 
which can, if necessary, be excluded and carried off into a stream at 
a pmnt below the reservoir embankment (/tee Map III). 

(5.) Harden Clough, or ShuUleworth Gathering Ground, lies about 
a mile and a half to the north of the Borough of Bury, and is situated 
in the Bury Rural district. It has an area of 206 acres and contains 
no inhabited houses (see Map lY.). There are two farms on the 
edge of this watershed, but the drainage of these houses flows in an 
opposite direction into another area altogether. This gathering 
groimd is almost all moorland, but there are upon it two ploughed 
fields, one of which was in turnips and one in corn last year. These 
mtist require manuring, and are therefore undesirable upon a gathering 
groimd, the more so as they lie only about 200 yards from one of the 
reservoirs. There are some meadows on the northern slopes, but on 
the south is rough moor, canying only sheep. A streamlet flows 
through a deep and narrow ravine which traverses the centre of this 
gathering groimd. There are two reservoirs {see Map IV.), one at 
the lowest point, the other some distance above it. A public road 
skirts the northern boundary and passes close to the lower reservoir, 
which is inadequately fenced in ; so that tramps and others can easily 
get from the road on to the reservoir embankment. I saw in one 
place human excrement which had been recently deposited by some 
passer by upon the top of the embankment. Such occurrences could 
be prevented by the erection of a proper wall or an unclimbable fence. 
The upper of the two reservoirs cannot at present be filled owing to an 
imdiscovered defect in its construction, which allows of leakage. It 
is, I understand, proposed to enlarge the area of this gathering 
ground, and also to construct a new reservcnr at a point between the 
two existing ones with a view to increase the storage. Provision for 
these additions is made in the new Bill now being promoted by the 
Bury Corporation. 

(6.) Gin Hall Gathering Ground Ues, with the exception of a 
small portion, within the boundary of the Borough of Bury, on the 
northern outskirts of that town. The catchment area comprises a 
shallow valley with grass fields on either slope, and through it flows a 
small streamlet {see Map IV.). Its area is 202 acres. Upon it are a 
factory and nearly 40 houses, but the main body of these, as is 
indicated upon the map by the coloured line marked round them, are 
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discoimected from the gathering ground by a sewer, which carries oflf app.A.No.O 
the slope and hquid drainage. There is a cluster of 16 of these onthoBouroi 
Louses in two groups situated upon the eastern slope of this area, and Clrcnix 
The group nearest to the stream consists of a row of tea cottsges, the Bury^orpon 
slop water from which is intercepted by the sewer above mentioned ; Won -^^P. 
but the excrement disposal is by means of open midden privies, with iiy Dr. Brnt 
unprotected sides and bottoms, receiving sorface water as well as the ^''"'■ 
diip from the privy roof. The nearest midden ia only 150 yards 
distant from the stream, the ground falling sharply from the former 
to the latter. 

The cottage of the Waterworks Foreman stands close to the 
reservoir at its western side. Tliis cottage wlifn I visited it had at 
the back a, midden privy, the contents of which have to be dug out and 
then wheeled in a barrow across the road past the side and front of 
the house, to some adjacent gi'ass fields for disposal. An adjoining 
house had the same sort of arrangement, both privici being within 
ten yM-ds of the reservoir. Fouling of the surface of tjie ground must 
be probable and easy when these middens are being emptied. I 
learn since my visit that the Bury Corporation are substituting pail 
closets for these two objectionable midden privies. 

The grass fields of this area are regularly top dressed with manure. 
I saw on one field what appeared to me to be suspiciously like midden 
privy refuse. A main road skirts the whole of the western side of 
the gathering ground passing close to the reservoir. Another road 
skirts the eastern boundary and runs along the crest of the ridge 
overlooking the catchment area, which is also crossed at right angles 
in two places by public footpaths. The footpaths are not fenced off, 
and the result of this was seen at my inspection, when the deposit 
of recent human stools at four places was noted. Some of these stools 
were close to the running water, within less than 100 yards of the 
reservoir. The streamlet in one place forms a drinking place for 
cattle, and its bank here was trodden down and befouled with cows' 
excrement within a short distance of the reservoir. A bye-pass 
channel skirts the east side of the resei-voir, so that the Gin Hall 



stream can be shut off altogether from the water supply if desired. 
Prom the circumstances of this gathering ground, notably the free 
access it offers to foot passengers in all directions, with consequent 
danger of defilement as mentioned above, together with its proximity 
to a populous borough, I am of opinion that the lise of tins section 
of the supply is attended with considerable risk to those who drink 
it. The reservoir at Gin Hall is practically a service reservoir, for it 
receives not only the water from the Gin Hall streamlet (an amonut 
comparatively insignificant), but also the waters from the mains 
bringing the supply from Calf Hey, Harden Clough, and Hapton. 
The Gin Hall reservoir contains therefore a mixture of water from 
four sources. 



^i 



unable to supplement the above brief description of the 
_ .thering grounds by quoting the results of any recent ofBcial 
analysis—chemical, microscopicalj or bacteriological — of the various 
waters comprised in the Euiy public service. I am informed, how- 
ever, by the Corporation that an elaborate and extensive inquiry is 
now being carried out on their behalf by Professors Delepine and 
Dixon, of Owens College, Manchester, embracing an inspection of the 
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App.a. No.9. sources from which the water is obtained, together with ch^nical 
On theSourceji *^^ bacteriological examination of samples taken at variouB points on 
wd Oircum- each gathering ground. The report of these experts has not yet come 
Bury Corpora- ^ hand. When available it will doubtless afford useful information 
wSke^rllce- ^^^jrding the quahty of the various waters forming the Bury public 
by Dr. Bruce Supply. 

• The question of impurities being present in the Bury water service 

has been at times locally investigated. As far back as the autumn 
of 1883 the Rev. W. Hume ElUott, of Kamsbottom, made an 
inspection of the Calf Hey and Holden Wood gathering grounds, and 
reported in the local papers a niunber of conditions which, in his 
opinion, endangered the water flowing to the reserv(Hrs. In September 
1897 he repeated his inspection, and on this occasion he was aocom' 
panied by a medical man. Both of these gentlemen reported con- 
ditions likely to cause danger to the water supply. The Rev. W. 
Hume EUiott, in a communication to the newspapers, stated that the 
pollutions he had reported in 1883 still remained practically undealt 
with in 1897. A microscopic examination of the water was made 
in 1893 by Mr. J. E. Lord, a naturahst, of Ravrtenstall, who reported 
to the Rawtenstall Corporation that he found in the samples he 
examined a quantity of " a genus of fresh water Algae, the Oscillatoria 
tenuis,'' whose normal habitat, he added, was " highly impure shallow 
water covering stones and mud." He also mentioned the finHiTig of 
other organisms, including Rotif erse, Diatomaceae, and some Nematode 
worms. In the autimm of 1897 Dr. Hugh Laurie, of Ramsbottom, 
made a microscopic and bacteriological examination of smnples of the 
public water supply. He foimd under the microscope water Algae; 
several forms of animal life — ^Protozoa and Crustacese ; also Trematode 
and Nematode worms. His bacteriological examination showed i^e 
presence of an " abimdance of liquef}dng organisms " ; cultivations on 
nutrient jeUy showed that in a little over 24 hours the medium 
''literally teemed with bacteria." In sub-cultures he isolated several 
varieties of bacteria, one of which he considered as indistinguishable 
from Bacillus Coli Communis. 

In reply to those who have accused the Bury water supply of being 
dangerous to health, it has been contended by the Bury Corporation 
that no evidence of injury to health has been adduced. It has been 
also confidently affirmed in this connexion that, though the water is 
admitted to be at times discoloiu^, yet it is devoid of danger to 
consumers. 

But no one who has visited the gathering grounds oi the Bury 
Corporation can deny that, upon some of them at least, there exist 
conditions which must foul the water and which are highly favourable 
to the spread of water-borne disease, should the specific poison of such 
disease by any chance be introduced upon them from without. 

It is believed by the Bury Corporation that if the various sources 
of pollution upon the gathering grounds could be dealt with and 
removed, as they say is now being done, and that if such water as 
could not be thus rendered safe were excluded altogether from the 
reservoirs, the quality of the Bury water service would be vastly 
improved, and become practically safe without the need of sand 
filtration. This having been done they think that the carrying out 
of regular and systematic flushing of the mains, and gradual replacing 
<rf the old encrusted and corroded pipes with modem ones properly 
prepared against internal encrustation, would result in a total 



cessatioa of the complaints that have hitherto been so frequent. The APF.A.ND.a. 

Bury Corporation it appears are advised that the conslmction <rf filter- q^ ii,e9oiiree» 

beds would entail an espenditure almost altogether beyond their sod Ctocam- 

preaent resoiircea, and that even then do absolute security against Bnry^rponfc- 

water-bome disease would be attained. They urge, therefore, that to water^^'ue- 

obtain freedom from contamination at the sources upon the gatiiering by Dr. Bnun' 

grounds would be a better safeguard of their water than sand filters, ^™- 

which require so much supervision, and which cost so much money. 

They point out, too, that for some years the Bury Corporation 

have been supplying water t« neighbouring districts at a pecuniary 

loss, the yearly receipts from water rents and charges being less than 

the annual expenditure incutred in carrying on tlie waterworks imder- 

taking. Wherefore their contention is that if any lai^e or expenave 

changes are to be introduced, — such as the construction of new 

reservoirs, the purchase of the gathering grounds, the addition of sand 

filtration of the water, — the districts which, besides Bury, share in 

the advantages of an improved and adequate supply, should share also 

their proportioa of the cost incurred. On the other hand, the 

districts receiving the Buiy water have through their representatives 

held meetings to consider what steps should be taken with regard 

to the proposals cmtained in the new BUI now being promoted by the 

Bury Corporation. At the date of my visit no de&nite course of 

action had been agreed upon by these representatives, but I was led 

to infer that if the Bill proposed anv increase in the water rates, it 

would be strongly oj^josed by all the District ConncUs concerned, and 

I have sibce been informed that the whole of the eight districts 

supplied by the Bury Corporation with water have decided to oppose 

the proposed BilL 

December 18th, 1897. 
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No. 10. 
^0.10. Report on the General Sanitary Circumstances of the 

eneral BOROUGH of BEWDLEY ; by DR. THEODORE THOMSON. 

»^.^5| On Octdber 10th, 1896, the County Council of Worcestershire 
iso'n. addressed to the Board a letter, in which they stated that th^ desired 
to make a representation to the Board under Section 19 of the 
Local Government Act, 1888, that "the Corporation of Bewdley, in 
" the Coimty of Worcester, are in default in not putting in force 
" their powers under the PubHc Health Act, and particularly as to— 
" 1. Providing a proper water supply for the borough. 
" 2. Putting in force the Housing of the Working Classes Acts. 
" 3. Providing the borough with efficient sewers, and preventing 
"the pollution of the River Severn by the discharge of their 
" sewage therein." 

After some correspondence by the Board with the County Council 
of Worcestershire and with the Town Council of Bewdley it was 
determined to make investigation by one of the Board's Medical 
Inspectors respecting the sanitary circumstances of the Borough of 
Bewdley and as to administration by the Town Council. In accord- 
ance with the Board's instructions, I visited Bewdley on January 20th, 
1897, as well as on several subsequent occasions, making inquiry in 
the sense indicated. The following facts relative to the subject of 
this inquiry came to my knowledge in the course of my investigations. 

The borough of Bewdley, in the County of Worcestershire, with an 
area of 2,105 acres, had at the Census of 1891 a population of 2,876, 
occupying 649 houses. At the Census of 1881 the population was 
3,088, while inhabited houses amounted to 695. In the decade 
1881-91, therefore, there was a small decrease of both the population 
and the inhabited houses of the borough. The present population 
resides mainly in what may conveniently be termed the "town of 
Bewdley," which Hes at the eastern extremity of the area constituting 
the borough; the remainder of that area being very sparsely 
populated. 

The town of Bewdley, situated on the west bank of the River 
Severn, occupies a flat strip of ground that here skirts the river, and 
the steep acchvities into which this strip merges at its western 
border. Geologically speaking, the town is on the Bunter Beds of 
the New Red Sandstone and on the Coal Measures, against which the 
New Red Sandstone is here thrown by a "fault." On the flat strip 
skirting the river these formations are overlaid by a few feet of drift, 
consisting of sand and gravel, as well as loam, but on the rising 
grounds to the west there is no overlying drift, and, indeed, the rock 
of both Coal Measures and New Red Sandstone frequently crops out 
on the surface. The inhabitants of Bewdley are mainly engaged in 
carpet making, horn work, brass work, tanning, and agricultural 
pursuits. Those, it may be noted, who are engaged in carpet making, 
follow their trade, not at Bewdley, but at Elidderminster, some thr^ 
miles from Bewdley, walking to and from Kidderminster daily. 

The mortality of Bewdley in recent years, in its relation with that 



of England and Wales and of certain country districts, may be 
d from the following figures : — 
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From these figures it a,ppear3 that, in respect of general death-rate, 
the position of Bewdley is between that of England and Wales and 
that of the countiy districts of England and Walea. It ia noteworthy 
that of the 499 persons who died in Bewdley in the 10 years 1887-96, 
no fewer than 131 were infants under one year of age. During the 
same period there were 797 hirths in Bewdley, so that the infantile 
death-rate was 164 per 1,000 births. Dining these 10 years the 
infantile deatli-rate in England and Wales aa a whole was 148 per 
1,000 births. 

Streets and Swellings. 

The town of Bewdley comprises some eight or ten streets. The 
roadways of these streets are macadamised, and are, with occasional 
exceptions, in fairly good repair. The side paths are, for the most 
part, paved with flags or bricks; but there are also side paths which 
are unpaved. Street gutters are usually lined with cobble stones; 
and channelling of this sort is frequently irregular, permitting 
accumulation of slops and filth. 

Dwellings have generally a sufficiency of air space around them. 
Back yards are in some instances paved, wholly or in part, with brick 
or other material ; and, while in some instances yard paving is in 
good condition, in others it is broken and uneven. Yet other yards 
are devoid of paving of any sort. Portions of back yards attached 
to dwelling-houses are not infrequently cultivated as gardens, but 
many houses are unprovided with garden ground. 

Very many dwellings in the town of Bewdley are old, badly 
lighted, dilapidated, and damp. Indeed, of the large number inspected 
by me during my visits to Bowdley there were few that did not present 
some defective condition or conditions. 

Welch Gate is in part in very bad repair, the surface of the 
roadway irregular, and worn away by storm water in its centre ; 
proper channelling is absent from parts of the street, and where 

^chMmelling exists it is formed mostly by irregular cobbles. 
Welch Gate, Court 4 : this court is partially paved with brick, 
in bad repair. No. 5 in this court has very damp walls, and the 
tenant states that rain comes through the roof into one of the 
feedrooma. No. 3 is rather damp on the ground floor, and is very 
badly lighted. 

Barl: ffill, Ifo. 8 : the hving room on the ground floor 
(16' X 8' and 7' in height), is lighted by a window, which is only 



3' X 3' 3*. The occupiers of this house keep the doc 



much as possible. 



s obtain better light. 
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Bark Hill, Xo. 5 : according to the tenant, " it rains in all over 
the ceiling," off a, large part of which plaster has dropped; the 
back wall is damp. 

Samdy Banh, No, 20: the back yard of this house is paved 
with bricks, but the paving is in very bad repair, large numbers 
of bricks being broken, and the surface of the yard very uneven. 

Wyre Hill, No. 33 : this house is dilapidated, and also bad^ 
lighted ; the top floor is now disused, the windows on this flora 
bfflng mostly unglazed, and much of the ceiling plaster having 
fallen doivn; the staircase leading to the top floor is ricketty 
and unsi^e. 



Sev>erage and Drainage. 

The town of Bewdley has three sets of maJn sewers. Broadly 
^waking, one set serves the northern portion, a second set the central 
portion, and the third set the more southern parts of the town. 
Generally these sewers are barrel-shaped, and are constructed of bricks 
set in mortar. Their size varies considerably; but very commiMily 
they are stated to be two feet or even three feet in diameter; 
dimensions which, in more than one instance, are accounted for by 
the fact that the aewer has been laid along an old water-course, of 
which the stream now flows along the sewer. Occasional excavations 
have shown that these sewers are in many ^aces in defective con- 
dition, and contain offensive deposits of silt. For the most part they 
are unprovided with means of ventilation ; but in a few instances 
special shafts have been connected with them to this end. None of 
the sewers are provided with either manholes or larapholes. The only 
means of. flushing attempted is by emptying bucketsful of water down 
street gulHea, the water being conveyed for this purpose in a water- 
cart. The three sets of sewers all discharge their contents in a crude 
state into the River Severn, each set having a separate outfall 
opposite respectively the north-eastern extremity, the centre, and the 
south-eastern extremity of the town. 

House and yard drainage is effected mainly by stoneware pipes, 
usually 6" or 4" in diameter; but there are said also to be some old 
brick drains that serve this purpose, while there are certain bouses 
entirely unprovided with means of drainage. The inhabitants of these 
undrained houses either throw their slops on the yard surface or 
into the street gutter. There are also a considerable number of open 
channels in yards, lined usually with brick or cobbles, which convey 
drainage to covered drains. These open channels are sometimes 
, and allow stagnation of slop and surface waters. House 
e seldom properly disconnected from street sewers. Sink and 
" " . ' - " ' ■ i to which they 



i usually disconnected from thi 
discharge. 

Welch Gate, Court 4 : on the occasion 
drain was blocked, and a large pool of se' 
had accumulated in the yard. 

Barh Hill, 19 & 20: these houses i 
arrangements, and slops are thrown upon the adjacent public road. 

Bark Hill, 14, 15, & 16: waste water from a siitk pipe dis- 
charges on the surface of the ground, into which it percolates ; the 
yard drain was blocked at the time of my visit, and a pool 
waste and surface water had accumulated in the yard. 



of my visit this yard 
age and surface water 



( devoid of drainage 




Sandy Bant, 24 & 25 : these houses have no drainage an-aiige- 

meuts, and the teoanta tlirow their slope on the surface of the on the Geoenl' 

y«rf. SSt.„' 

Wvre Sill, 23 & 2i: house and yard drainaae discharees, not o( Bowdioyjby 
to a sewer, but to an open ditch m the rear or the houaea. 

Lax Lane, 40 & 41 ; the channelling leiiding to tho yard guily 
is defective. 

Disposal of Excreta and House Refuse. 
The prevailing system of excrement disposal is by ceaspit privies, 
vhich are in almost every instance offensive nuisancea. The cesspit, 
usitally of large size, is nearly always sunk a foot or more below the 
ground level; and in this pit lat^e quantities of decomposing 
excrement and urine are allowed to accumidate. There are also a few 
pail-closets and water-closets; the pails become coated with dried 
excreta, and thus create nuisance, while the water-closets are ordinarily 
hand-flushed hoppers, wliich frequently become foul or get blocked. 
House refuse is In some instances stored in large open brick ashpits, 
usually aiink below the ground level ; in other instances it is allowed 
to accumidate in heaps in the yard or garden ; while occasionally it 
is stored in small moveable receptacles, such as pails or tubs. The 
Town Council of Bewdley pay a contractor to remove both excreta 
and house refuse ; the contractor undertaking to remove these matters 
as required, and to convey and deposit them not less than a mile from 
the centre of the town of BewcUey. He is, however, entitled to 
charge the occupiers of houses, the excreta or rrfuse ol which he has 
been asked to remove, a sum which may be Is., Is. &d., or even 
more ; in default of which payment he may refuse to undertake such 
removal, which then devolves on the occupiers. Some occupiers 
employ privy contents for garden purposes ; but many have no garden 
on which these matters may bo used. Occupiers, when they them- 
selves remove aahes, generally convey them to the banks of the Severn, 
and there tip them ; while others throw them on the surface of yards 
or on neighbouring paths and roadways. In this way considerable 
addition has been, and is still being, made to the river banks, and 
to yards, paths, and roadwaya in the town. Whether removed by the 
contractor or by tlie occupier, the contents of cesspit privies and ash- 
pits are wont to accumulate over long periods, many of these 
receptacles being cleansed as seldom as once a year, 

Welch Gate, Court 4 : wat*r-closet, of long-hopper pattern, 
hand-flushed, pan thickly coated with black filth, soil pipe dis- 

Ichwging directly to the sewer without any disconnecting, trap ; 
excreta deposited here and there on the floor of the water-closet 
btdlding, tenants apparently finding the pan too filthy for use; 
ashpit is 6' X 4' 6", and quite full. 
FeniM Banh, No. 1 : cesspit-privy, with uncovered pit, in which 
there is a large accumulation of offensively smelling excrement 
and liquid refuse, part of which leaks from the pit and trickles 
ovar the neighbouring ground ; ashes are storwi in pails and 
taken away by tenants. 
Bark Bill, No. 5 : ashes are thrown by the tenant on the 
public path in front of the house. 
Bark Hill, No. 3 : a large pile of ashes heaped up in a comer 
of the yard ; according to the tenant there has been no removal 
of ashes from these premises tor a year or more. 
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App. A. No. 10. Dog Lane, No. 21 : ashes removed by tenants and tipped on. the 

On th^eneral banks of the Severn. 

Sanitary Sever 71 Side North, No. 11 : triangular uncovered ashpit, quite 

Oircnmstances - ,, . loi -loi fr/ °'. • -ji •/ ^ i 

ofBewdiey;by lull, measurmg 13'xl3'x7'; cesspit-pnvy with cesspit sunk 

Dr. Thomson. ^jgi^^ ground level and stinking. 

Lax Lane, Court 1 : according to tenants, ashes are tipped on 
the bank of the Severn, but the whole surface of tiie baick yard 
is littered with them. 

High Street, Court 1 : cesspit-privy, of which the cesspit is 
3' X 4', and sunk below level of ground, containing large amount 
of excreta and liquid refuse, and smelling offensively; open ash- 
pit, simk about a foot below ground level, and measuring 5' x 6^ 

Wyre Hill, No. 6 : cesspit-privy, over-full and leaking over, the 
privy floor. 

Wyre Hill, Nos. 8-11 : two hand-flushed long-hopper water- 
closets, both blocked, the pan in one instance being quite fuU, 
and in the other instance half full of excreta and liquid refuse. 

Wyre Hill, Nos. 34 and 35 : in front of these houses the public 
road is littered with ashes and vegetable refuse. 

Water Supply. 

The water supply of the town of Bewdley is derived in part from 
private wells and in part from public wells. Of these latter there are 
five within the town, mainly in its central, northern, and western 
parts. Considerable numbers of the inhabitants also resort to a 
public well situated in meadows that lie near the village of Wribben- 
hall, on the opposite bank of the Severn. Public wells and private 
wells alike are sunk either in the New Bed Sandstone or in the Coal 
Measures underlying the town; a larger proportion, however, being 
sunk in the former than in the latter formation. As regards quantity, 
the supply of many of the private wells is apt to be unsatisfactory; 
their water either failing altogether or becoming very scanty during 
periods of drought. Even the public wells cannot all be relied upon 
for sufficient supply; notably that situated in the part of Bewdley 
known as " Wyre Hill," which ordinarily goes quite dry in summer. 
As result of these conditions many people have, during dry weather, 
to go considerable distances — ^as much as a quarter of a mile — to 
obtain water for drinking and cooking purposes. As regards quality, 
these local supplies are equally defective. The public wells, indeed, 
are stated to be lined with bricks in cement in the upper parts, to 
lessen risk of percolation of surface water into them ; but private wells 
are rarely thus protected. All wells, however, whether public or 
private, are sunk into formations necessarily largely fouled by 
excremental and other refuse matters from the leaking cesspits, ash- 
pits, sewers, and drains with which the ground under the town of 
Bewdley is riddled. As a resiilt the water of these wells is liable to 
dangerous pollution, more especially the water in the wells that are 
sunk in the readily permeable Bunter beds of the New Red Sand- 
stone. As indicated earKer in this report neither the New Red 
Sandstone nor the Coal Measures are protected from pollutions of 
this sort by overlying drift in any great part of the town of Bewdley ; 
while, even in those parts of the town where drift exists, it is so 
scanty in amount, and so frequently of a sandy or gravelly nature, as 
to be of Uttle or no value as a safeguard against percolation of foul 
matters to the underlying strata. Not a few wells in Bewdley, 



d, yield a water which the mhabitants of that town will not ai'p. a.Nq. tii, 

C, because of its discoloured appearance or unpleasant flavour. ontheOeneral 

«ven the remainder, which afford a water more pleasant to the ^"l'""^ 

and to the palate, cannot, in view of their surroundings, be of Bewdieyrby 

TAed aa likely to furnish a supply free from danger to the Dr. ThomBoii, 

Sandy Bank, Nos. 1 and 2 : water supply from a public well 
about 200 yards distant from house. 

Doff Lane, No. 21 : the private well attached to this house is 
not made use of by occupants for water supply purposes ; the 
Water it yields is said to be of a red colour. Occupants of the 
house resort to another private well in an adjacent yard. 

Severn Side South, Court 3: there is a well in this yard 
(within 3 feet of cesspit-privy and yard drain) common to 
occupants of its houses (three in number). "3ut its water is not 
considered good, and resort is had to the pu!»lic well in meadows 
on the opposite side of the Severn Cabont a quarter of a mile 
dirt ant). 

Wyre HiU, Xn. 6 ; water supply from sliall'.iw well in yard. 
"in which at time of my visit water stood about, 15 feet from the 
surface of the ground. This well, which is dry-steined, is \1 
feet distant from a yard guUy and drain taking slops and waste 
■waters. In summer the supply of water usually fails entirely, 
and tenants then derive their supply from a neighbour's well 
about 200 yards away. 

Wyre Hill, Nm. 8 — -15 : the inhabitants of these houses 
derive their water supply from a shallow well in which at the 
date of my visit the water stood 12 feet from the surface of the 
ground. This well is for the most part dry-steined, while a 
drain carrying slops and waste waters passes within 12 feet of it, 
and two hand-flushed long-hopper water-closets, both blocked, are 
about 15 feet distant. In summer tjio supply from this well is 
sometimes insufficient, and resort ia had to a public well about a 
quarter of a mile away. 

Wyre HiU, 33 — 38: these houses are improvided with any 
water supply, and their tenants have to resort to a public well 
about 100 yards away. This pubhc well often goes dry in 
Bununer, in which case resort is had to a private well belonging 
to a neighbour. 

High Street, Court 1 ; The well in this yard has within two feet 
of it the yard gully and drain leading thereto, into which pass slop 
and waste waters. In the yard there is also a large offensive 
cesspit-privy, sunk below the ground level, containing much 
excreta and liquid refuse : as also a large open ashpit, sunk 
below the ground level. 

Sanitary Administration. 

he Banitajy administration of the borough of Bewdley devolves 
pan the Town Council, who meet quarterly. The Town Council 
elevate their powers under the Public Health Acts— save that of 
laldng rates — to the general pui-poses committee, a committee of the 
rhole Council, who meet monthly, and report to the Town Council 
tribe quarterly meetings of the latter. There are also highway and 
fctar y committees, who have to report to the general purposes 
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pp. A^o. 10. committee. The following volimtary Acts relatiiig to sanitazy mattery 
1 the General ^^^^ adopted by the Local Authority on February 9tb, 1891, a]x<\ 
Jj**'^ .,„«„ are now in force in the borough : namely — 
Bew(Uey;by Ihe Infectious Disease (Notmcation) Act, 1889. 

The Infectious Disease (Prevention) Act, 1890. 
The Fubhc Health Acts Amendment Act, 1890. Farts 
and III. 
There are also bye-laws for the borough of Bewdley, sanctioiM^^ 
by the Board in 1886, in regard to the following matters : — 
( The cleansing of footways and pavements, 
-^ ] The removal of house refuse, and 
* j The cleansing of earth closets, privies, ashpits, and 
( cesspols. 

2. Nuisances. 

3. Common lodging houses. 

4. New streets and buildings. 

5. Slaughter-houses. 

6. Hackney carriages. 
The staff at the <£sposal of the Town Coimcil for discharge d 

duties under Sanitary Acts and bye-laws, consists of a Medical 
Officer of Health, Dr. Webster, who receives a salary of 30/. per 
year, half repaid out of county funds, and of an Inspector of 
Nuisances, Mr. A. W. Humpherson, who is also Surveyor, and who 
receives 45Z. per year, half repaid out of county funds, in the former 
capacity, and 101. per year in the latter capacity. Neither of these 
officers gives his whole time to his official duties. 

The manner in which the Town Council of Bewdley dischaige that 
part of their duties that has to do with the public health is 
sufficiently illustrated by their proceedings in regard of the water 
supply of their district, as set forth in the Coimcil Minutes. From 
these it appears that, in August, 1880, the Board addressed a letter 
to the Town Council relative to the water supply of the borofugh, and -ta 

the recorded doings of the Council in this matter subsequent to the ^^ 

date mentioned aSord instructive, if unsatisfactory, reading. The ^6 

Board's letter was referred to the "Estate Conmiittee" who in the ^e 

November following recommended the Council to call ia a practical XiJil 

engineer or surveyor to advise as to the best means of supplying ^^S 
water to the borough. Nothing further on this subject i^pears in 
the copies of Minutes as suppHed to me imtil more than three years 
had elapsed; when, in Februaiy, 1884, the General Furpoees Com- 
mittee recommended to the Coimcil ''that a supply of water to the ^>.e 
" borough be provided, and steps taken to ascertain the best means for "^^^"^^ 
"obtaining the same, and the probable cost." The Council on this ^-Is 
recommendation resolved to procure the services of an engineer; ^; 

which appears, in effect, to have been obtained. A few months later, ^^ 
in November, 1884, the Town Council resolved to convene a meeting 
of the owners and ratepayers of the town on account oi "the 
" expenditure involved in carrying out " this engineer's scheme of 
water supply. It does not appear what happened in regard of this 
town's meeting; but in December, 1884, the Council resolved to 
instruct certain well-sinkers to sink a trial water hole at a place 
called "Dowles Brook," at a cost not exceeding IIZ. 10s. Li Mardi 
of the year following, viz., 1885, the Council, finding the water from 
this trial boring unsatisfactory, adjourned consideration oi the water 
question xmtil the engineer previously mentioned should report as to 



supply from another source. This report waa forthcoming m the May avp. a. No. 10, . 
following, and had reference to possible supply from the New Red na theGenerall 
Sandstone on the opposite side of the river from Bewdley. This Sanitary | 

report, being read, was referred to the General Purposes Committee Sa^d^Jbi' 
for consideration and report. What resulted from this proposed Dr.Thon- ' 
consideration does not appear; but in August following the Town 
Coiincil, who had meanwhile received another letter from the Board, 
would appear to have appointed another Committee to deal with the 
water question, inasmuch as a report appears in the Minutes of 
November 9th, 1885, from a Conunittee appointed on August 10th 
to consider as to a public water supply. This Committee reported 
that the engineer already mentioned considered that an ample supply 
of pure wat«r could be obtained from the New Red Sandstone on the 
oppraite side of the river (near the village of Wribbenhall) ; but the 
Committee added that they thought it their duty to consider a 
suggestion that had been mcide for obtaining their water supply from 
the Kiddemiinster Water Works. The report of this Committee was 
referred to the General Purposes Committee. In April 1886 the 
To'wn Council discovered that the land they wanted on the Wribben- 
hall side of the river for the engineer's scheme already mentiored 
Tvould cost 1,900^.; whereupon, this price being regarded as pro- 
liibitive, it was resolved that " the whole question of the water supply 
" be again referred to the General Purposes Committee for further 
" consideration." In October, 1886, this Committee reported to the 
Town Council that they had resolved to sink a trial well in Dog Lane, 
in the town of Bewdley. What occurred during the next year and 
a half does not appear; but in May, 1888, it is recorded in the 
Council Minutes that " a. memorial was read from a number of the 
" inhabitants of the borough praying the Council to carry out a 
" Bcheino of water supply." This memorial was referred to a sub- 
committee of the General Purposes Committee. In November, 1888, 
in reply to a letter from the Board, the Council stated that 
" a scheme for the water supply has been suggested to the General 
" Purposes Committee, but the whole question remains for further 
" consideration." And in the same month the Council resolved 
that " the further consideration of the question of a public water 
" supply he referred to the General Purposes Committee." What 
transpired during the next two years does not appear from the copies 
of Council Minutes in my possession; but, in March, 1891, on a 
motion that the scheme to take water from the New Red Sandstone 
near Wribbenhall be carried out, an amendment was put and carried 
that " consideration of the question of a water supply be adjourned 
" si'ne die." , Thus, after more than ten years' consideration, the 
Town CouncO apparently thought of abandoning attempt to solve the 
problem of water supply for Bewdley. However, at a meeting of the 
Town Council held in the May following, a letter from the County 
Council of Worcestershire was read in which inquiry was made as to 
" what steps, if any, the Sanitary Authority have taken, or purpose 
" taking, with reference to this important matter " of water supply. 
This letter was referred to the General Purposes Committee. The 
General Purposes Committee, in their turn, referred the letter to a 
sub-committee ; and the sub-committee advised that the conduit by 
which water was to be conveyed from Central Wales to BuTmngham — 
a scheme now in course of fulfilment — would pass within some two 
inilea of Bewdley, and that Bewdley should arrange with Birmingham 
to take its supply from this source. This report was adopted by the 
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!>. Tovra Council in August, 1891. An amendment was projiasect at the 
ai same meeting that, in view of the length of time that would elapse 
^^ before the Birmingham water would be available, and foi other 
ly reasons, " the question of a public water supply be again refeiTCd to 
" the Geaeral Purposes Committee." But this amendment w;is lost. 
In Ma.y, 1892, the Town Council paesed another resolution in fa.vour 
of availing themselves of the Birmingham water scheme, and also 
ordered that the General Purposes Committee " be empowered to 
"carry out that part of their report which refers to the Butt Town 
" Meadow Water." The Butt Town Meadow scheme is the one 
previously alluded to, by which it wns proposed to take water from 
the New Red Sandstone near Wribbenhall ; but what the G-eneral 
PurposM Committee reported as regards this scheme, does not appear 
from my copies of the Town Council Minutes. A year later, in May, 
1893, a committee of some sort reported to the Town Coimcil that the 
■■ Dog Lane Water," as to which reference will be found to have been 
made iii the minutes of 1886, was not a good potable water, and that 
its use for drinking could not be recommended. The committee 
proposed also to spend 25/. or 30/. in endeavouimg to procure suppUes 
from wells to be sunk " in four places," of which the localities do not 
appear in my copies of the Town CouncU Minutes. However, nearly 
three years later- — what occurred in the interim does not appear — 
notice waa given at a Town Council meeting in July, 1896, thsi, at the 
next meeting of Council a resolution would be moved that the General 
Purposes Committee should consider and report as to the desirabihty 
of utilising the water in Dog Lane for a pubhc supply; ajid this 
resolution waa unanimously agreed to by the Town Coimcil in 
November, 1896. And in effect, since then the Board have received 
from the Bewdley Town Council application for sanction to a, loan <A 
4,000/. for purposes of water supply to be provided by this scheme. 
In the course of their proceedings in reference to this question of 
water supply, the Town Council have, at one and another time, spent 
about 400/. in the shape of fees to engineers, expenses of well 
sinking, and chemical analyses of various waters. 

Meanwhile, the town of Bewdley is dependent on a water supply 
which is bad in quality and insufficient in quantity. 

In regard of the sewerage of the town, it is worthy of note that 
at the meeting of the Town Council of Bewdley in November, 1896, 
when it was resolved to deal with the Dog Lane water scheme brfore 
alluded to, it was resolved also to deal " with the sewerage question 
"now under consideration," It would appear, therefore, that the 
Toivn Council are at last awake to the defective conditions of sewerage 
that prevail in their district, but which hitherto have failed to 
receive the attention which they obviously called for. 

As regards the housing of the poorer classes in Bewdley, the third 
matter to which particular reference is made by the County Council, 
it appears clearly from what is set forth by me at an earlier stage of 
this Report, that in this matter also the complaint preferred by that 
body is well founded. But I noted, in the course of my inspection, 
that a good deal was being done, and had in recent montha been 
done, in Bewdley, in the way of causing houses of the poorer sort to 
be repaired or closed as uniit for habitation. In tliis connection it 
is worthy of note that at a meeting of the General Purposes Com- 
mittee of the Bewdley Town CouncU, held on October 7th, 1895, it 
was resolved " that the attention of the Medical Officer of Health be 
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App. a. No. 11. 

On the West- 
em Diffasion 
of Oholera in 
1804-95 ; by 
Dr. Bruce Low. 



Eepobt on the Western Diffusion of Choleba in 1894 and 1895; 

by Db. Bbuce Low. 

In continuation of the reports of 1892 and 1893 on the Weston 
Diffusion of Cholera, the following has been prepared partly from data 
collected by the late Dr. Barry, and partly from oiher sources. 



CHOLERA IN 1894. 

At the end of 1893, cholera stiU lingered in several parts of Europe, 
and in January^ 1894^ cases of the disease were reported in Russia^ 
France, Belgium, and Turkey. In February, cases occurred in 
Holland. In April, the disease reappeared in Austria^ and in May im 
Germany ; in both the latter instances infection was said to have be^sa 
imported from Russia. The area of cholera prevalence in Euroye 
in 1894 was confined chiefly to European Russia^ and to certain H^^fl r 
tricts of Austro-Hungaxy and Germany immediately adjoining tl^^at 
coimtry. The information as to the amount of cholera that p_^^o 
vailed in Turkey is meagre and indefinite, but epid^nics on a c c h i- 
siderable scale occurred in some districts in Asia Minor. Swed^Ken 
and Italy practically escaped in 1894, with the exception of a P^ -^ w 
cases in each instance brought by steamers frcMoa infected ports. 'J — 7he 



disease never got a foothold in either country during the year. Bpe^dn, 
too, escaped, though one suspicious case was reported from. Lucena^ in 
the province of Cordova, but no extension of the disease took plaK.^ce. 
Portugal, it is said, remained free from the disease during 1894, ha,'t^ a 
widespread epidemic of diarrhoea, at first regarded as cholera, occurrecf 
at Lisbon early in the year. The number of persons attacked was grea^^ 
but the mortality was practically nil. Bacteriological examination of 
the bowel discharges of patients showed the presence of an orgaoiflm 
resembling that of cholera, but wanting in some of its chief characters. 
Ultimately, however, it was ofiiciaUy announced at Lisbon that the 
current malady was not true Asiatic cholera. 

It is officially reported that no fewer than 529,049 deatiis were 
due to cholera in India during 1894. 

As has already been stated (see XXIY. Annual Report of the 
Medical Officer to the Local Government Board, 1894-95, p. 260), 
England, notwithstandiag the presence of cholera in numerous Conti- 
nental ports having trade with this country, practically escaped invasioii 
by the disease during 1894. Only six cases of cholera, or of disease sus- 
pected to be cholera, were detected on board vessels arriving in Eng- 
land from foreign ports. The cases were confined to 2 vesselB wMdi 
arrived in the port of London from St. Petersburg. Some 11 cases, 



Snowever, of auepidous iHaees reeembling cholera, occurred in 9 locali- 
~A:3ee throughout Englajid in 1894 ; but bacteriolc^cal examination of i 
*:.ho dejecta of the patients in every instance gave negative results. ' 

The follovring table shows the ascertained number of cholera attacks i 
=vnd deaths in the several countries invaded by the disease in 1894: — 
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Cholera, which had been epidemic in Russia in 1892 and 1893, 
appeared again duriog 1894. At the end of 1893, cholera caee;i wore 
reported from several towns and government districts, more especially 
in the provinces abutting on the frontiers of Germajiy and Austria. 
In January, 1894, some eleven government districts yielded caaes, 
some in small numbers, others in larger amount. In Kovno Govern- 
ment, cholera continued to appear throughout the whole year — cases 
being reported in every month, from January to December. In othw 
govramment districte the greatest force of the cholera outbreak was 
fdt during the summer months. With the exception of a, few places, 
cholera may be said to have ceased to be active in Russia from the 
end of January until May. In June, signs (rf recrudescence of the disease 
became app^'ent, and July and August saw the epidemic attain its 
height. By September, the disease was declining, and in November 
and December it had almost disappeared from the majority of the 
go^ranments. In iPodolia, however, a considerable number of cholefa 
attacks continued to occur during December, amounting altogether 
during that month to 561 cases with 233 deaths. 

Among the localised outbreaks in the Russian Empire, that which 
occurred at St. Petersburg ia inta-esting. Cholera had appeared 
in this city during the previous year, and in January 1894 some 154 
cases, with 82 deaths, had been recorded ; but subsequent to this no 
occurrence of cholera in St. Petersburg was reported till near the end of 
June. In the week ending June 25th, however, 207 attacks and 69 
deaths from cholera occurred. In the week foUowjng there were 
967 cases, of which 346 were fatal. During the following week the 
outburst reached its height and 1,127 attacks with 578 fatal cases were 
reported. After this, the disease, though showing a marked decline, 
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continued to occur in St. Petersburg till the 2ncl w« 
when only a single case was recorcU'd. The epidemic in St. Petersburg, 
from banning to end, lasted 17 weeks, during which time 4,557 
persons were attacked, and of these 2/235 died. The f<^owing 
table shows the coiu'so of the epidemic from June to October: — 
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Th3 large majority of the cases occurred in those parts of the dty 
mostly occupied by common labourers, artisans, and mill-haads, and 
those at first attacked were chiefly persons of this class as well as those 
employed on barges on the river and canals. The type of the disease 
was severe, the fatal cases forming 49 per cent, of the attacks. 
The spread of the malady was attributed to the dirty and reckless 
habits of the poorer classes, who, in spite of warnings, continued 
to drink water from the polluted river and canals. Measures 
were taken by the Municipality to provide hospital accommodatioa 
for the sick, and to secure disinfection of soiled clothing, &c., by steauL 
The canals were flooded so as to remove the impure water in 
them; the streets were watered with disinfectants. The restau- — 
rant keepers, it is stated, were ordered to provide boiled water 
gratuitously to the poor. Placards were posted, and ^nniTrilln-nr 
distributed, urging caution in using food and drink of doubtfu]KI 
purity. The Municipal Medical Staff was largely reinforced, and tli< 
city was divided into Medical Districts. Flying Sanitary Cdumn 



were organised to visit and deal with infected houses. House to houi 
inspections were organised, and the pohce visited infected 
daily, with a view to the immediate discovery of fresh cases. 

These measures proved of value in checking the spread of the dis- 
|as0, though it lingered on till October, when it finally disappeared 
from the city. From St. Petersburg, cholera was impcni^ed to Sweden 
and elsewhere by the steamers plying between St. Petersburg and 
Swedish ports. 

Complete information as to the lai'ger outbreaks in the Russian 
provinces is not available, but the disease is known to have spread 
along the large rivers by means of raftsmen and others, as well as by 
travellers from infected places. 

It is of interest to note that close on 35,000 of the cholera attadks, 
with over 15,000 deaths, occurred in Bussian Poland, which adjcans 
the frontiers of Germany and Austria. That is to say, mcMre than 
half of all the cholera cases and deaths that were recorded in the 
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JBusakui- Empire during 1894, occiin-ed in Russian Poland, tlie total At>p. A^o. i 

popvlation of which (in 1891) was 8,900,418, as against 119,032,750 ontheWa^t. 

£i the Empira ToSS? "S 

The appended table gives the names of the governments of Russia Dr.BraceLr 
attached by cholera in 1894, together with the populations, and 
the numbers of cases and deaths as well as the attack and death rates 
and the " fatality " or case mortality : — 
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The ftdlowing table shows the occurronce fA cbtdera attaei*, week 
by week, throughout the invaded governmenta of the Bobbbii Empire 
during the year 1894. 

The acc(Hiipaiiying Map. I. shows the gevemmentB tA Huasia that 
suffered from cholera during 1S94, and the time of the year at -which 
they were invaded. 
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TUBKKT. " APP.A.No.11 

In 1892 and in 1893, Turkey had suffered from cholera. Early in 1894, on ilviTwait- 
cholera wae prevalent in Constantinople, the cases forming part of ofohofmiln 
an epidemic which had b^un in the later months of 1893, and which ^^*^ '• ^t 
lasted up to April, 1894. During the first three months of 1894, 447 I'^'^'^s^*^ 
cii£es of cholera, with 268 deaths, were reported in ConatantdnopleL 
There waa, it is asserted, a special incidence of the disease upon the 
Qr«ek population living in the capital. It is further stated that many 
were due to the eating of infected mussels, and in conBequence the 
of these was prohibited by the authorities. From April to 
August, Constantinople waa practicaUy free from the disease, but 
in the last named month cases b^an again to appear, not in large 
numbers, but more in scattered groups, gradually extending till the 
disease again assumed epidemic proportions early in 1895. 

The early cases of August, 1894, were importations, and appeared 
to coincide with the arrival of recruits from certain districts in Asia 
Minor, where cholera was prevalent at the time. Later pn, the 
spread of the disease was associated with pollution of local water 
Bupphes. The comma bacillus was found in certain wells and ciBtems. 
In many cases the symptoms were of a mild character, but bacterio- 
logical examination of the dejecta proved that the disease was Asiatic 
chclera. It was noticed that there was a recmdeeence of the disease 
fvfter heavy rainfall. The promiscuous sale of soiled clothing that 
iiad been worn by patients who had died from cholera is said, in 
certain instances, to have spread the disease to the purchasears of 
the infected articles. Information as to the precise number of 
cases of cholera and deaths froui the disease in Constantinople during 
the whole of 1894 is not available ; the reports from various sources 
beJng meagre and untrustworthy. 

In other parts of Turkey, and especially in some towns and districts 
if Asia Minor, cholera was prevalent during parts of 1894. At 
"ivas, for example, a town of some 40,000 inhabitants, cholera broke 
April, and continued to occur with severity up to the middle 
__ust. It is estimated that about 5,325 cases occurred during the 
ipidemic, with 1,687 deaths. The town is situated 5,000 feet above 
sea levd on the nortliem borders of the Anti-Tanrus Range. The 
disease was reported to have begun in April, but there is reason to 
suspect that cases not offidaUy rew^nised occurred in February and 
M^rch, The infection in the first instance was brought by travellers 
from £rzerouin. The spread of the disease was due to specific pollu- 
tion of a river which furnishes water for the fountains of the houses. 
On the banks of the river, about a mile above Sivas, is a large village, 
Tavra, with 1,000 inhabitants. The sewage of this village flows directly 
into the river. Besides this, Sivas itself was in a very bad sanitary 
condition. It is said that half of the population were accustomed to 
defcecat^e in the streets, and all the house sewage found He way to 
the river. The measures taken by the authorities were altogether 
unsatisfactory. The pollution of the water supply was not dealt with. 
but a sanitary cordon waa established round the town, and added 
additional misery to the situation by interfering with the food supply. 
The people themselves, with the fatalistic tendencies of the Turks, 
placed their reliance for escape from the disease upon suck measures 
as pasting on the gate of the house a text taken from the Koran. 

At Adrianople (population 70,886) an outbreak of cholera occurred 
in July and lasted till September; 342 cases, with 204 deaths, being 
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Aw. A^o. 11. reported. This outbreak waa due to infection of ttie River TimdJAt 
On the West- which is used for drinking purpoeee by the townafcJk. Above laie " 
otCbobra''in ^ovn, on the banks of the Tiuidja, are bairacks from which the sewage 
i884;9i ; bf flows into the river. The first cases occurred at the barracks, where 
' altc^etber 177 soldiers were attacked, ct whom 74 died. The disease 
was brought to Adrianople by the troops. Indeed it is believed that 
the dissemination of cholera in Turkey during 1894, was largely due 
to infection conveyed by troops moving from place to place. 

The measures adopted throughout Turkey to prevent the sfHread ci 
cholera appear to have been chiefly the institution c^ a suiitaiy 
cordon round the place invaded, and the establishment of lazarets, with 
quarfuitine of persons arriving from infected districts. These measures 
failed to arrest the disease, while they ruined trade and occasimied 
great inconvenience, as well as suffering, to the peculation by intw- 
fering with food supplies, &c. i 

It is a noteworthy circumstance that the annual Hedjaz ra- Maiu> 
modan pilgrimage, passed off in 1894 without any epidunic ot cboien { 
among the pilgrims, who had suffered severely during the Hedjaz rf 
1893, and who also suffered to some extent in 1895. 

The official returns are incomplete, but it has been estimated tharfc 
at least 10,825 chdera cases and 4,850 deaths occurred in Tuikgy 
during 1894. It is probable, however, that the actual nnmhets werr-^ 
considerably larger. 

The appended table gives some of the chief centres invaded Ix^y 
cholera in Turkey during 1894. 

Turkey. 
Some of the Chief Centres of Cholera in 1894. 









Returded 


Rstttf per 10,000 


ill 




Date of 

first 
reoorded 
Cholera 


'7:t 


Cholera. 


rf Popnlation. 


— - 


■3 




. 




i'« 




case in 
1894. 




1 


-^ 


1 


III 




Jaa. 


873,5B5 


464 


^'35 


5-.?l 


3-26 


61-42 


Adrianoplu 


.Inly 


70.886 


342 


304 


48-26 


28-78 


59.65 


SiyaM 


April 


40,000 


5,32.i 


1,H87 


1 331 '25 


421-75 


31-68 


Brzeroum 


April 


BCOOO 


754 


-foa 


las-B? 


87-17 


r.3-45 


Kastamoimi 


May 


S3,000 




233 




70-61 




irlalia 


N'ov. 


5,000 


I'es 


94 


330-00 


188-00 


66-97 


CiiwiZeila 


May 


J,000 


! 


145 




362-60 




It-kilib 


May 


9,000 




86 




64-44 




KoniB 




43,000 


503 


328 


iis'as 


76-28 


66-21 


Angora 


May 


37,000 


l,25fl 


733 


340-27 


196-41 


57-43 


Mahmuret el Aiii ... 


May 


35,000 


685 


<i22 


ltf.V71 


92-00 


47-01 


Sandjack lemid 


Auff. 


15,000 


41 


37 


27-33 


24-67 


90-24 


Trabizond 


May 


45,000 


50 


fi 


U-II 


1-11 


lO-OO 


Tokst 


May 


50,000 


fi7 


23 


13-40 


4-60 


34-3.1 


Khodavenkiai Vilayet 


July 


500,000 




536 




10-70 





During 1894, no fewer than 1,995 cases of cholera with 1,049 deaths 
were reported in Belgium. The earhest cases in the year occurred 
in Namur, where l^e disease had been prevalent during December, 
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TABLE II.— BELGIUM. 
Showing the Chief Centres of Cholera in Belgium in 1894. 



NamQ of Place. 



Date of 

llrst 

reported. 

case of 

Cholera. 



Population, 
18$N). 



Namur 
Rochefort 



Province of Namur. 
1893. ! 
Dec. 12 i 
1894. 
... September 



Province 
Montegnee 
Serving 

Tillenr 

Grace-Berleur 

Saint-Nicolas... 

Angleur 

Jemeppe 

Lie^e ... 

Ongree 

Hollogne-aux-Pierres 

Jupille 

Herstal 

Flemalle-Grande 

Wand re 

Olne 

Fl^malle-Haute 

^vns ... ... 

Mens ... 
Chaudfontaine 



of Li6ge. 
February ] 






July 



r> 
»» 
»> 
>> 



August 
September 



Province of Limbourg. 
Tongres . . ... I June I 



Boom ... 
Willebrock 



Province of Anvers. 
August 



»? 



1 




Rates per 


Total recorded 


10,000 of 


Cholera. 


Population. 
Cnolera. 




1 


1 


1 


0) 


•< 


n 


< 


P 



30,087 
2,808 



6,103 

33,495 

5,«)79 

3,622 

6,547 

5,902 

8,400 

147,660 

10,241 

4,619 

4,561 

13,877 

4,602 

4,373 

3,234 

3,097 

6,875 

2,628 

1,752 



8,871 



13,892 
8,164 



Province of Flandre Orientale. 
Steendorp August | 2,932 



Province of Luxembourg. 
Marche September ! 3,471 



104 
15 



33 
73 
130 
34 
24 
31 
119 
524 
43 
72 
36 
81 
41 
37 
16 
23 
28 
21 
20 



14 



19 
8 



7 
13 



64 
7 



16 

57 

84 

16 

12 

10 

88 

229 

24 

29 

17 

48 

25 

28 

9 

8 

8 

6 

9 



14 

8 



34-6 
52-3 



54-1 
21-8 

228*9 
93-9 
36-7 
52-5 

141-7 
35-5 
42-0 

155-9 
78-9 
58-4 
891 
84-6 
49-5 
74-3 
40-7 
79-9 

114-2 



15-8 



13-7 
9-8 



23-9 



37-5 



21-3 
24-4 



26-2 
17-0 

147-9 
44-2 
18-3 
16-9 

104-8 
16-5 
23-4 
62-8 
37-3 
34 
54 
64-0 
27-8 
26-8 
11 



6 
3 



6 
22-8 
51-4 



6-6 



10-1 
9-8 



17-1 



20-2 




61-5 
46-7 



48-5 

78-1 

64*6 

47-1 

50-0 

32*3 

74-0 

43-7 

55-8 

40-3 

47-2 

69-3 

61-0 

75' 

56 

34-8 

28-6 

28-6 



■7 
3 



46 



35-7 



78-7 
100-0 



71-4 



53-9 



Feance. 

Cholera, which was prevalent during 1893, in the department of 
Finisterre continued to show itself in a fatal form during the early 
months of 1894. Between January and May, some 225 cholera cases, 
with 144 deaths,* were reported. The disease was largely confined 
to the rural districts. In the adjoining department of Morbihan, 

* The British Consular report g^ves the number of cholera deaths in Finisterre 
fi8l40. 



cixcjlera is stated to have been prevalent in the early months of 1894, App.A-jio.iL 

t>»^ cases being confined, as in Finisterre, to the country diatricta. omheWest- 

t^«zi official records are available showing the number of attacks and ofcho?om'in 

saths in Morbihan during the year. Deaths from choleraic diarrhtea n*'^?''",*'? 

ere certified in a uumbor of communes in Morbiban in March and 

Scattered cases of suspicious illness of a choleraic character were 

»parted dui'ing tlie summer months from other departments, such as 

^Aetise, Meurthe et Moselle, Vaucluse, Seine ot Oise, and Ardennes. 

"-L'le cases in Meuse, and in Meurthe et Moselle occurred in July, and 

'vvere due, it was stated, to infection imported from Liege (Belgium), 

"^.'vljere cholera at the time existed in an epidemic form. During the 

^-Liixiiner and autumn months, outbreaks of a similar kind, some o( 

't.ti&ai described as " dysentery," occurred in various parts of Frajice. 

Such outbreaks were reported from Finisterre and Morbihan, where 

^■Arlicir in the year cholera hod been present. Among some of these 

ai:ispiciouB outbreaks may be mentioned for example one at Herpongant, 

in Morbihan, a village of 1,000 inhabitants, where 15 cases, wiUi 5 

deaths occurred in August. From Herpongant, the infection was 

carried to neighbouring villages, where fatal cases also followed. At 

Houdouillac, in Morbihan, a village of 1,248 inhabitants, an outbreak 

of *' dysentery " occurred, attributed to the pollution of the water 

supply, some 25 cases with 6 deaths being recorded. In the depart' 

xxient of Finisterre similar outbreaks of " dysentery " occurred. 

^(w example, at Carhais {populatiMi, 2,500), some 100 persons were 

xkittacked, and of these 35 died. This outbreak was attributed 

to the pollution of the water supply, and it was stated also that 

the disease was spread by " secondary infection." At Scaer 

(population, -5,686), 23 cases and 11 deaths occurred, the infection 

Via.ving been brought from Carhaix. Other neighbouring communes 

suffered in the same way. 

The official returns published in the " Statistique Sanitaire des 
"VilleB de France et d'Algeria " for the year 1894, give only 5 deatiis 
from cholera in the 680 towns included in the summary. But separate 
returns of epidemic maladies treated in the Garrisons, special institu- 
tions, and civil hospitab, yield some 105 other cholera deaths. This 
list does not include the deaths among the rural popidation in 
Finisterre and Morbihan. But taking the number of cholera deaths 
just mentioned above aa given in the official summaiy, amounting to 
1 10, and adding to these the 144 deaths in Finisterre during the early 
part of the year, the total cholera deaths recorded in France during 
1894, amounted to 254, without including the fatal Buspect«d cases that 
occurred in Finisterre and Morbihan and elsewhere in the summer 
and autumn months. The departments in which cholera deaths were 
officially recorded, included Benches du Rhone, Finisterre, Gard. 
Manche, Nord, Haut Rhin, Seine, Seine Inferieure, and Calvados. 

With regard to cliolera in the lai^e towns — in Paris 46 cholera 
patients ware admitted to the hospitals during the year, and of 
these 18 died. A single case was admitted in February; 3 in 
May; 2 in June; 12 in July; 20 in August; 7 in S^tember; and 
1 in October. In addition to the 18 deaths from cholera in the 
hospitals, there occurred in Paris, during the year, 23 deaths from 
" maladies choleriformea," An examination of the official returns of 
^—cUaths frfHU diarrhtea in Paris during 1894 shows a rise in July and 



im 

[-. A. Wo. 11. August ; in September the number was declining, and in November it 

ibe Went- fell considerably. But there ia no evidence of any widespread epider 

!bo?Bia^n °^ dianrhceal disease having occurred in Paris during the summer 

MBi-95ibr and autumn months of 1894. The Paris epidemic of cholera was 

ruoo w. tiigrefore of small dimensions, and did not affect any large number of 



At Marseilles, the " Statistique Sanitaire " already quoted gives 3 
deaths from cholera a« having occurred in the city outside the hoepitab, 
and 86 as having taken place in the Garrison and the civil hos|HtaIs, 
a total of 89. But in addition to this there were a large number 
of deaths from " maladiee choleriformes." In June these deaths 
numbered 17, in July, 149, in August, 250, in September, 246, and 
in October, 11. 

The following table has been compiled from the figures given in the 
monthly issues of the " Statistique Sanitaire," and doee not include the 
Garrison and hospital casee, which ai-e apparenth' excluded from the 
monthly summaiiee. 

Tasle showing separately deaths from cholera, " maladies choleri- 
formes," and diarrhcea, month by month in Marsrilles, during 1894, 
distinguishing infantile deaths from the others, 

Marseilles, population (1891), 406,919. 



^!: Cholorirormea. Gastro-entente. 

January ... _ I _ _ _ _ _ 29 18 *7 

Pebruarj ...—I— — — — — 37 16 48 

Maroli _ _ _„ -^ _ _ 32 13 47 

April -_!_____ 30 23 63 

M»7 _ I _ _ _ 1 1 60 16 76 

June _ I _ _ 2 15 17 82 34 116 

Jnl7 — ' — — fi U3 148 112 96 208 

Aiig:ugt ... — I ,S S S :'*7 250 56 72 127 

September ...—:— — 4 Mi 246 64 «5 119 

October ,,,—:_ — _ u 1 1 34 +0 74 

November ...— ___ l l 2fi 24 49 

December ... — — — — — — 24 22 46 

Total a H 15 tiHO fiTf. r.64 441 lOOfl 

From the above table it is evident that coincident with the occur- 
rence of three cholera deaths in Marseilles there was an epidemic of 
■' maladies choleriformes," causing the deaths of a comparatively large 
number of adults. How far these deaths may have been due to 
Asiatic cholera it is impossible here to say. 
From Marseilles, cholera infection was carried by travellers to 
Bordeaux, where, however, only one death was reported, to Genoa, and 
to Naples (see Cholera in Italy, page 143). From newspaper corres- 
pondents' statements, it would appear that some residents in Mar- 
seillea believed that cholera had been more prevalent than was 
admitted by the city authorities. It was asserted that at least 150 
deaths troni cholera occiured in Marseillea during Auguat and 
September. At the end of the year choWa had apparently dis- — 
appeared from France. 
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APP. A. No. XL 



On the We«t- 

kncwr*^!^^ 1894 no less than 48 localities in the Netherlands were of Cholera in 
^T^ to have become infected by cholera. The province of Limburg DnBrucelow. 
^^r^^^'aded in February, and Zuidholland in March. These develop- 
^jj^jj^j^^^ were probably due to remains of the 1893 epidemic. But the 
qT?" outbr^tk was from July onwards. In July the 4 provinces of 
^^^rland, Noordholland, Groningen, and Drenthe were attacked. 
^jA^ugust, 4 other provinces were invaded, viz. : Noordbrabant, 
^ J^Jid, Utrecht, and Friesland, while Overijssel was not known to 
^^ected tiU November. 

j^ ^laestricht, the capital of the province of Limburg, was reported to 
it^ attacked by cholera on July 31st, the infection having been brought, 
Y ^ asserted, from Liege, where cholera had b^un to occur in May. 
^ July cases also occurred at the Hague and Eotterdam. In August, 
. -^Ugle cases were reported from Amsterdam and Dordrecht, and during 
^liis month a large number of communes were invaded. Some cases 
Recurred on board foreign and coasting vessels arriving in Dutch ports, 
-^o definite information as to the precise number of cholera cases 
^i^ccurring in the Netherlands during 1894 has been obtainable. But 
^&om unofficial sources it is calculated that the total number of attacks 
^ras about 539. The official death returns, however, are available, and 
:from these the appended table has been drawn out. The total number 
%yi fatal cholera cases in 1894 amounted to 281 ; this was in excess 
of the deaths from the same cause in 1893, when the total number 
^349 263. 



Table I. — Netherlands. 

Statistics of Cholera in the Several Provinces of the Netherlands 

during 1894. 







Month in which 
Cases of Cholera 

were first 

recorded during 

1894. 


Population 

estimated 

to January 

1894. 


Deaths from Cholera. 


Provinces. 


Number. 


Rate 
per 10,000 
population. 


Idmbnrg 
Znidholland 
Geldarland 
NoordhoUand .. 
Ghroningen 
Dreoathe ... 
Noordbrabant . 
Zealand ... 
Utrecht ... 
FzieBland 
OveriJBsel 




February 

March... 

July ... 

July ... 

July ... 

July ... 

August 

August 

August 

August 

November 




259,593 
987,342 
520,210 
860,742 
277,282 
134,027 
516,670 
202,096 
226,847 
336,442 
300,493 


59 (13) 

76 (13) 

7 (5) 

99 (9) 

1 (1) 

1 (1) 
13 (7) 

2 (1) 
20 (1) 

2 (1) 

1 (1) 


2-27 

0-77 
0-13 
• 1-15 
0-04 
0-07 
0-25 
0-10 
0-88 
0-06 
0-03 


NSTHEBLAK 


rns ... 


• • • 


4,621,744 


281 (53)* 


0-61 



The figures in brackets were cortifled as Cholera Nostras. 
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Table II.— Netherlands. 

Chief Centres of Cholera in the Netherlands during 1894. 



Place. 



Tilbury 

Whole Province 



Province 



Dordrecht 

'S. Gravenhage ... 

Leiden ... 

Rotterdam 

Whole Province 



Amsterdam 
Haarlem 
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Nieusver Amstel 
Whole Province 



Province 



Utrecht . 
Whole Province 



Province 



Province 



Province 



Province 



Maestricht 
Whole Province 



Approximate 
date of 

infection by 
Cholera. 



Population 
estimated 
to January 
1894. 



Cholera Deaths. 



Deaths. 



Province of Nooiidruabant. 



September 
Aujriist 



35,586 
5J4.043 



4 
13 



Province of Gelderland. 
.January ... | 528,276 | 7 

Province of Zuidholland. 



Aug:ust 
October 
Auj^ust 
July ... 
March 



31,847 

174,790 

44,340 


5 

1 
1 


228,597 1 12 


1,021,436 ; 76 


NOORDHOLfiAND. 


446,657 
56,803 
24,395 
30,265 

895,080 


38 
8 
1 
3 

99 



July .. 
. I August 
. ! July 
. I August 

July .. 



Province vf Zeeland. 
August ... I 201,561 I 2 

Province of Utrecht. 



Aujrust 



AuiTust 



91.070 
2^2.316 



5 
20 



Province of Fbeisland. 



August ... I 336,204 | 2 

Province of Overijssel. 

November ... | 306,524 | 1 

Province of Croninuen. 



July I 281,970 | 1 

Province op Deenthe. 



July I 137,456 | 1 

Province of Limburg. 



July ... 
February 



32,945 
265,046 



44 
59 



Cholera 
DeaLh Ha 
per 10,0>> 
populatia 
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1-41 
0-41 
0-99 
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0-10 



0-65 
0-86 



0-06 



0-03 



0-04 



0-07 
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Austria. *^pp- ^-^Q- ^^ 

No official report, so far as can be learned, has been issued by iihe em Diffusion 
Austrian Government upon the cholera outbreak of 1894. The follow- ygg^g^f'by ° 
in^ brief summary of events, and the statistics given below, have Dr. Bruce Lo^ 
h&Gn taken from the weekly reports given in the " Oesterreichische 
Sanifcatswesen," the organ of the Imperial Health Office. 

Cholera, which had appeared in Austria in 1892 and in 1893, 

asstixxied grave epidemic proportions during the summer and autimm 

laoxitihs of 1894. With the exception of a few cases in the provinces 

of JVEoravia and Silesia, the whole force of the epidemic fell upon 

OsLI±€^a, and Bukowina. 

Gr^x,licia. — Certain localities in GaUcia tliat had suffered during 
1893, yielded cholera cases up to December. After that no 

fiix-titier cases occurred till April, 1894, when in the two 
pc>li-fcical departments of Borszczow and Husiatyn fresh cases occurred,* 
it waB^rted, to infection brought from the neighbouring govern- 
"ti district of Podolia in Russia. The localities in Eastern Galida 
invaded in 1894 by cholera are situated close to the Russian 
ffoarnrtiia:, and lie in tlie basins of the rivers Dniester and Pruth, the 
district that formed the centre of the outbreak of 1893. No 
spread of the disease was observed till July. By the end of 
month, 16 out of the 74 political departments of Galicia had 
•me affected. The town of Zaleszczki was one instance where the 
^^^^^■^^<^tions proved favourable to the spread of the disease — 5 per cent. 
^^ "fcle population being attacked. IJltimately, no less than 61 of the 
'^v^^epartments of Galicia were invaded, and 754 separate communes 
^^^^^■^Ted, yielding from April 7th to December 31st the enormous 
^ ^■^-•^^*^b©r of 14,990 cholera cases, with 8,236 deaths. In April, 2 
!-■-* I-^^^Jrtments were invaded ; none in May ; 3 in June ; 12 in Jidy ; 18 
Ugust ; 14 in September ; 4 in October ; 5 in November ; and 3 in 
T. Owing to the prevalence of cholera the miUtary manoeu- 
appointed to be held in the province of Galicia during August 
countermanded. The spread of the disease was, without doubt, 
J^^red by the concealment of the occurrence of cases in certain 
^^'cts; even cholera deaths were in some places concealed by means 
e certificates of the cause of death. Cholera riots occurred in 
places among the peaAsantry, and patients were forcibly removed 
"tlie mob from hospitals in which they had been isolated. In one 
^^•nce the house of the Sanitary Officer was set on fire, and the 
^J^ary had to be called in to restore order. 

"f^kowina. — ^In this province the first invasion of cholera in 1894 

in June; the infection, it is alleged, was brought across the 

^^^^'*^'tier from Russia. Ultimately 9 political departments and 66 

<^^.?^^^^Hiunes were affected, yielding from June to November 863 cases 

£j. ^Ix 504 deaths. In December, 1894, the province was declared free 

^^ ^^^^ cholera infection. In dealing with the outbreak, difficulty was 

j.|^l^^*iienced by the authorities, owing to the ignorance of the populace. 

"* B reported that at Czemowitz, the capital of the province, an 

finely bitter feeling prevailed against the medical profession 



yL*"*-^^iig the lower classes, who firmly cherished the ignorant belief that 
rte^ physicians poisoned the cholera patients in hospital. For this 
^Vj^'^ou fresh cholera attacks were often concealed, and the disease 
^^ed to gain a further footing 

the Bukowina province, was found 



^j^T^ed to gain a further footing in the place. The River Sereth, 
Ij^^^^ll flows through the centre of the Bukowina province, was found 
aite«. "^^^^teriological examination to contain cholera bacilli during the 
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L^o. 11. The measures taken to stay tte spread of the disease in the aSected 
I West- Austrian provinces were similar to t^ose takea with success during 
floHion ig93_ These included among other things the appointmuit of special 
; ^y medical men to attend cases and to supervise districts; notification, 
*"" "' and isolation, as far as possible, of the sufferers in special hospitals; 
bacteriological examination of dejections of suspected cases; the r^;u- 
lation of the river traffic; the promotion of measures for domeetlc 
cleanliLoss; the medical examinatitm of all persons crossing the fron- 
tier; the r^ulation of the traffic between infected and non-infected 
districts ; the disinfection of soiled clothing, &c. ; the closure of schools 
in infected localities, the stoppage of all fairs, festivals, pilgrimages, and 
other gatherings. Also tlie speedy burial of the dead, and house to 
house visitations to discover concealed cases. 

The appended tables show the incidence of cholera upon the invadad 
departments in Galicia and Butowina, together with the nimibers, and 
rdtes of, attacks and deaths from the disease, and the case m<»taUty 
during 1894. 

TABLE I.— Austria. 
Cholbra in the Province of GalicIa durii^ 1694, 
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TABLE II.— Austria. 
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ChcAera^ which had invaded Hungary in 1893, persisted in the 
Icingdom towards the esA of the year. Among other parts of the 
^^oiintr]^ infected was the county of Maramaros, where cases occurred as 
l^te aa Novranber, 1893. But after this the disease seems to liave 
<4isa>ppeared, for no cases were reported for a period of 8 months. 
^arly in August 1894, however, cholera, cases b^an to bo reported 
e** KorSsmezS, and, later on, at Trebusa, in the County of Maramaros. 
%oth of these places are situated in the north-eastern comer erf 
^Jungary, and dose to the frontier of GaJicia, where at this time 
«3hol«u wae epidemia It b probable that infection was imported into 
^lyngary from Galicia, but on the other hand the possibihty of a 
Tirecrudeecence erf infection left from the epidemic of 1893 cannot be 
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^pp. A. No. 11. altogether excluded. After this, in September, October, and November, 
)ntheWo8t- other locaKties were attacked in the county of Maramaros; and scat- 
tered cases were also reported from the counties of Ugocsa, Bereg, 
Szabolcs and Borsod during October and November, after which time 
the disease again seemed to disappear entirely. Altogether there 
occurred, during 1894, in Hungary, 435 cases of cholera, of which 245 
or 56 per cent., proved fatal. 

With regard to the measures taken by the authorities to prevent the 
spread of the infection, steps were taken to provide hospital accommoda^ 
tion for the cholera patients, with means for disinfecting clothing, &c. 
Numerous small buildings were erected on the frontiers, where sus- 
picious cases could be detained in quarantine; and detachments of 
the gendarmerie were told off to prevent imauthorized persons from 
crossing the borders into Hungary. 

Some difficulty was experienced by the authorities in carrying out 
sanitary measures in the infected localities. For instance, at the 
tcwn of Huszt (population 7,460) serious rioting took place in October, 
owing to the objection of the inhabitants to having their relatives, 
who had died of cholera, buried in a separate cemetery. Ultimately 
thc; military had to be called in, and order was not restored before 
the soldiers had fired upon the mob. 

In the appended table will be found the particulars of places in 
Himgary invaded by cholera, with other statistical information. 



TABLE I.— Hungary. 
Cholera in Hungary during 1894. 



County. 



Town or 
Village. 



M4ramaro8 < 



^ Korosmezo 
Trebusa 
Raho 

Borkiit 
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N.-Bocsko 
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I V Idjw • • • • • • 
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Date of 
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1894. 
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lation, 
1890. 



Total recorded 
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attacks. Deaths 



Aug. 

»> 
Sept. 

?? 
Oct. 

r? 
?» 

?> 
?> 

Nov. 

«) 
«> 
?> 
» 
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81 
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9 


5,667 


9 


836 


12 


1,807 


13 


4,541 


20 


14,762 


2 


1,826 


7 


1,611 


15 


655 






18 


7,460 


20 


290 


2() 


1.051 


n 


1,071 


o 


1,894 


9 


174 


8 


4,059 


22 


2,830 


24 


2,738 




62,775 
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Death 

Rate per 
10,000 
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68 
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24 
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""" ■■■■! 

habolui ... 


TiBza-Ujlak ... 
Fancsiku 
Tisza.Kirva ... 
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Rakamaz 
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3 


2'4 
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Gehmant. 
Almost all the cholera outbreaks in Germany, during 1894, appear 

At the end of ]S?3, cases had occurred in Oppeki, imported from 
HuBsia, but by January 20th, 1894, the diaeaee had ceaaed to appear. 
It was not till May that the re-appearance of Asiatic cholera in 
Germany commenced. During this month some cases occurred 
at Myalowitz, in Upper Silesia, near the Russo-Gemian frontier, 
the infection having been brought from the Rusaian district of 
Bendzin. The local authorities stated that the waters of the 
frontier river Praemsza, a tributary of the Vistula, had become 
infected by the cholera poison. Shortly afterwards cases began to 
occur among the river raftsmen and bai^emen on the Vistula. 
The waters of the Vistula were then declared infected, and the 

wa£ found in the river water above Dantzic, wliere cases were 
now beginning to occiw. By the middle of July, at least 
e German towns and villages on the bants of the Vistula had become 
infected. It was found that notwithstanding the prohibition by the 
authorities many bargemen and raftsmen continued to drink the 



i.tJI 







<aii. polluted water of the Vistula. Up to the 3rd week in Jvij it «< ^ 

i'oHt- officially declared tliat all tlie cases of cholera that had hithertcc;^i,^;^ir 
.^^*|° occiuTod in 18'J4 in Kiuit Prussia had, with one ezceptiony been foiindC> 
.by among those wlio drank the river water, or who lived on or near th* 
ce Low. j^yQj^ •p))^ exception just mentioned was that of a woman who arrive^^ 
on July 18th in BerUn, from St. Petersburg, and waa taken ill wito^:^ 
cholera within half an liour of her arrival. The diseaae ultimaie?«e 
spread along the numerous navig<able waterways of Eaat "P: 
extended to disthclci having conuuunication with them. In tb^C"^ 
west em p;irts of Germany, the number of places invaded 
paratively small, being only 'J ; and of these placea^ 6 were 
oi near the River 111 i inc. In one of these outbreaks where the nv 
of persons attacked amounted to 12, ten of them were sailon 
Holland, where at the time cholera was appearing. In other u 
infection was imported from Belgium, where a considerable numbec 
cases hiul already occurred. One case was proved to be due to 
attempt at Emmerich to conunit buicido by drowning in the Rhine^ 
waters of which were known at the time to be polluted by 
dejecticms. 

The total recorded cholera cases in the Grerman Empire during 189^?^' 
amounted to 1,004, of which 490, or 48*8 per cent., proved fataL 
The cases were distributed over 157 separate places. Tie 
Table I. gives the names of the districts or towns infected by 
in 1894, the number of attacks and deaths, and other 
information. 

The further details of the localities attacked by cholera in thi^L 
German Empire during 1894 are given in the Table II. 

The appended Map II. shows the position of each of the 157 
invaded by cholera in 1894 and their relations to the Russian 
Austrian frontiers, as well as to tlie large rivers and waterways 
Germany. 

The precautions taken by the German Government compriaed 
closing of the frontiers against the passage of travellers from Bni 
except at ccilain specified points, where medical examinatum 
passengers was made. Navigation of rivers and canals on the 
was prohibited, except by day ; and raftsmen when landed were b 
under supervision. All gatherings of civilians near the 
localities were forbidden ; military and naval manoeuvres near 
and other infected places were countermanded. Means 
provided for isolating infected persons ; infected clothing was biinL4 
members of infected families were carefully watched, and the in^ 
dwelHngs were cleansed and disinfected. All bathing estabUshnL^ 
on the infected waterways were closed. The arrangements 
carried out in a very satisfactor}' manner, and to these precaatzons 
must be attributed to the fact that, notwithstanding the frequent jne^ 
importations of the dise«isc from the severely affected districfcfl of 
Russian Poland, cholera did not succeed in attaining epidemic 
•^'v^nortions in 1894 on a larger scale in the German Empire. 
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Cholera in the German Empire from May 23rd to 
December 31st, 1894. 
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r Italy. 

In July, whea cholera, was showing itself i 
occmred between July 6th and 31st, 10 cholera cases, with 5 deaths, 
sit Terzo, a small commune in the province of Alessandria. 

On August 1st, a suspicioua cholera case, which proved fatal, was 
reported from Savigliana. On August 5th another case, in the person 
of a marine engineer from MarHeillea, occurred on hoard a ship in the 
liarbour at Genoa. On August 25th, tho captain of the steamer 
' ' Gyptb " died of cholera at Procida. His ship had arrived at 
Naples from Maneillea on the previous day. Sooa after this there oc- 
«:;urred at Naples some 50 choleraic cases, but the official reports do 
not state how many of them were fatal. At Procida, the mother of the 
«mptain of tho " Gyptis " also died of cholera on September 6th. 

Other suspected cholera cases occurred in the provinces of Campo- 
"basso and Caaerta. 

The totsil deaths from cholera in Italy during 1894, given in the 
ofGdal statistical report issued by the Government, numbered 20 as 
against 3.040 for the year 1893. 



1 



Sweden. 



On July 3rd, a passenger from St. Petersburg, on board the S.S. 

Pon Dobeln," died of cholera at the quarantine station at Fejan. 
'^!Pwenty-two fellow passengers were detained under suspicion, and 
ultimately 13 of thom developed the disease, and of these 3 died, 
making with the initial case 4 deaths out of 14 cases at the quarantine 
station between the 3rd and the 18th of July. During the month of 
August, a stewardess on board the S.S. " Nord Kuaten," from St. 
*" ■ ibarg, devdoped cholera 24 hours after being placed in quaran- 



144 



APP. A. No. U. 



Ou the West- 
ern Diffusion 
of Cholera in 
1S94-95 ; by 
Df, Bmce Low. 



tine at Fejan. A second case followed from the same ship. Both cases 
recovered. On the S.S. " Wasa " between August 17th and 19th at 
the Fejan quarantine station there occurred 13 cases with only one 
death. During the same month a man arrived at Stockholm from 
St. Petersburg where he had suffered, 3 weeks before, from cholera. 
He had been certified as cured of his cholera on August 9th, but 
bacteriok)gical examination of his dejecta on his arrival in Sweden 
showed the presence of the cholera bacillus. In consequence of this 
he was sent for a time to the isolation hospit^ on the Island of 
Skotland, but no extension of the disease occurred. 

Altogether there were reported in Sweden, dining 1894, 30 cases of 
cholera, with only 5 deaths. It was in consequence of the possibility 
of the importation of cholera infection from St. Petersburg that the 
Swedish authorities ordered a quarantine of 40 houris for all vessels 
from that place entering Swedish ports, when there was no actual 
case of the disease on board. But where cholera existed on the. ship 
the detention was extended to 2 weeks. • 



CHOLEKA IN 1895. 

Cholera, from which' Europe had suffered during 1892, 1893 
and 1894, again showed itself during 1895 ; but the dentres of infec- 
tion were far fewer, and the total cases and deaths from the disease 
were considerably reduced in number when compared ¥dth the 
previous years. 

Epidemics of cholera in Russia, Austria, and Turkey, occurring 
towards the close of 1894, were continued dining the early part ci 
1895. Recrudescence of this infection followed in the summer and 
autumn months, and these epidemics in certain instances continued 
into the early months of 1896. With the exception of the 3 countries 
named above, Europe was practically free from epidemic cholera. 
Only one death from the disease was recorded in the German Empire, 
probably an imported case from the Russian or Austrian frontier. 

Following the Mohammedan holy pilgrimage or Hedjaz (which 
begins in April, and extends to July) there occurred cases of cholera 
in Egypt and Morocco, the suggestion being that the infection was 
brought back to these countries by the returning pilgrims, and in 
support of this view there appears to be rehable evidenca The 
outbreak in Morocco b^an at the end of August, 1895, and continued 
into the early months of 1896. The epidemic in Egypt began in a 
somewhat obscure way, with a series of imrecognised cases in Sep- 
tember, and though the outbreak of 1895 was not on a very large 
scale, it proved the commencement of a very serious epidemic, that 
swept through Egypt in 1896, beginning in May of that year. 

In other parts oi the world, cholera was also prevalent in 1895, 
e.g., in Argentina, Brazil, Hawaii, India, Corea, China, and Japan. 
The epidemic in Japan comprised no fewer than 45,174 cases, with 
30,449 deaths. It is stated that in India no fewer than 320,979 
deaths resulted from cholera during 1895. 

The following short account of cholera outbreaks in 1895 is limited to 
those that occurred in Europe and in those countries with which 
Europeans are in immediate communication, e.g., Turkey in Asia, 
Egypt, and Morocco. 

The subjoined table shows the countries in Europe, and immediately 
adjacent, which suffered from cholera in 1895, their population, date 
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Coantry. 




^V5 



Population. 



Number. 



Date of 
Ceusas. 



119,032,750 

23,748,092 

21.836,000 

8,000,000 

6,817,265 



1891 
1890 
1882 
Estimati'l 
1SS2 



Date of first 

recorded 

Cholera in 

1895. 



Cholera. 



Attacks. 



January 



?i 



Au«rust ... 
September 



30,687 
438 
6,833* 

3,886 
1,107 



Deaths. 



12 003 

296 

3,930* 

2,114 

923 



3?iC8e nnmberH do not imrlude the Cholera eases and deaths that oecurred in con- 
^-"^on with the holy pilgiima.s'o to Meo-a. 




EussiA. 

At the end of 1894, cholera still persisted in certain governments 

the Kussian Empire. During December, 1894, cases were being 

"Jxwted from at least 14 governments. In January, 1895, cholera 

occurred in 6 governments, mostly in small numbers. In 

olhynia alone the numbers were large, and it was on this govem- 

>oiit that the full force of the 1895 cholera epidemic in Russia fell. 

deed there were only two weeks in the year, viz. : the last 2 weeks 

December, that cholera cases were not reported from Volhynia (see 

abular weekly record appended). 

The total number of reported cholera cases occurring in Russia 

1895 amounted to 3a,687, with 12,003 deaths, a " fatahty " 

""^f 39*11 per cent. In Volhynia, no less than 28,806 of these attacks 

^occurred, with 11,095 deaths, leaving only 1881 cases of cholera 

^uid 908 deaths for the rest of the empire. These 1881 cases were 

distributed over 10 governments, the chief sufferers being Kief, 

626 cases; Podolia, 444 cases; and the city of St. Petersburg, 

554 cases (see Table appended). The chief centres invaded by cholera 

in the governments of Russia are given in tabular form below. 

The St. Petersburg outbreak occurred in October, and cases con- 
tinued to be reported till January, 1896. Previous to the October 
outbreak of 1895, there had been no recognised cholera cases in the 
city for 12 months, i.e., from October 1894. 

In August and September, 1895, a small outbreak of cliolera occurred 
at and near Vladivostok. The infection, in all probability, was brought 
from Corea or Japan, where a wide-spread epidemic of cholera was 
prevailing at the time. 

Compared with the cholera outbreaks of the previous three years, 
1892-93-94, the epidemic of 1895 in Russia was of comparatively 
small dimensions. This is shown in the subjoined table: — 





Cholera in Russia. 




» 


1892. 


1893. 


1894. 


1895. 


Oases 

Deaths 


331,077 
151,626 


99,550 
41.047 


63,980 
30.400 


30,687 
12,003 
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Table L— Showing Cases and Deaths from 
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1 


35 


8 


76 


15 


49 


22 


28 


29 


30 


6 


38 


13 


19 


20 


37 
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Cholera, which had been epidemic in Austria in 1892, 1893, and 1894, era Dffli 
,^ain manifested itself in 1895, but to a much less extent. The cholera of ohqle 
■utbreak of 1894 in GaUcia continued up to February 27th, 1895, when i^roc 
^he province was declared free from infection. The epidemic proper 
^Df 1895 began in August, and was Hmited to 14 government districts 
iai east GaUcLa. No other part of the Austrian Empire suffered from 
^:^olera in 1895. 

The epidemic of 1895 (August to December) affected 50 commimee, 

«nd comprised 453 attacks and 296 deaths. The principal centres 

<rf this cholera epidemic comprised a number of communes in the 

'valley of the River Sereth, and some communes situated in the valley 

of the River Tajna. 

In the valley of the Sereth, the first cholera cases were reported on 
August 23rd, from the Jewish quarter of the town of Tamopol. It 
was suggested that the cholera infection had been carried across the 
Austrian frontier from the Russian government of Volhynia, where 
cholera was at the time raging severely. Many of those attacked at 
the first were navvies, and their famiUes, employed in the construction 
of the Tamapol-Ostrow-Hahcz Railway. 

Scattered groups of cases occurred in some of the other districts, but 
hlie disease never assumed the same epidemic proportions as in 1894. 

The measures employed to check the disease were similar to those 
employed for the purpose in 1894, including isolation of the sick, 
disinfection of clothing, &c., the medical inspection of travellers, with 
regulation of the traffic and detention of suspected cases. 

The appended tables give the statistics of cholera in Galicia for 1895. 



Table I. — Statistics of Cholera in the several Departments 
(Politische Bezirke) of AUSTRIA invaded during the period 

August to Decrmber 1895. 



Department. 


Places 
invaded. 


Date of 

first 

recorded 

case of 

Cholera. 


Population 

(Census 

1890). 


Number of recorded 
Cholera. 




Attacks. 


Deaths. 


Tamopol 

Brody 

Bohatyn 

Zbaraz 

Skalat... 

Eamionka | 
Strumilowka 1 

Trembowla 

Sokal 

Husiatyn 

Czortk6w 

Przemysl 

Bor8zcz6w 

Jaroslau 

Baczacz 


10 
2 
1 

1 
3 

4 

15 
3 
8 
5 
2 
2 
1 
1 


1 895. 
Aug. 23 
Sept. 1 

» 2 

„ 13 

,. 22 

„ 25 
Oct. 6 

» 12 
13 

„ 18 

„ 20 

Nov. 12 

„ 15 


120,006 

130,707 

95,975 

66,722 

84,047 

97,051 

71,823 

90,025 

89,377 

64,741 

121,383 

106,755 

119,988 

113,170 


155 
•z 
4 
2 

7 

52 

123 

21 

58 

17 

8 

6 

2 

2 


95 
2 
4 
1 
3 

34 

■86 

11 

35 

15 

4 

3 

2 

1 


- 


58 


• • • 


1,371,770 


453 


296 



16641 
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Town or ViUaBe. 


Dato. 


ir 


iSr 




First 
recorded. 


La«t 
recorded. 


J 


1 


»„.,„ I 


Moazkariw.. .. 


Oct 20. 1893 


Oot. 30,1895 


531 




1 


PllMtowce., .. 
Rndenkola^kie .. 


Hot. IG, 1896 
Nov. 10. 18SE 


Not. IS, 1895 
Nov. 10. 1895 


1,203 




S 




1.739 




3 


-■■ ! 


273 




1 


Wertelkfl .. ., 
Pllivwa 


Sept. 1. IBM 

Nov. IB, IMS 
NoT.13,18B6 


Sept 1.1895 

Not. 19, 1896 
Deo 3,1895 


634 




1 




897 




3 


Bmzmi 


734 




1 


r 


4A11 




5 


i 


flkorodyncB.. 


Oct.l9,lSe6 


Oot SO, 1895 


1.171 




6 


OBorlkilw i 


SoBoWwkfl. .. .. 


Nov. 19, 1895 


Nov. IB, 1895 


1,223 




1 




Ulaaakowoe.. .. 


Oel.2a.iaBa 


Nov. 20. 1895 


2,437 




3 


i 


Wirs-nanka .. .. 
HosiatyD .. ,. 


Nov. 3, 1895 
Jan. 10, IBBS 


Dao. a. 1895 
Jan. 10,1893 


4.142 




3 




13J124 


17 


15 




B31 








Lk'zkowco . . 


K0Y.27,lB9r. 


Nov. 97, 189a 


S/)98 




1 




Olchowczyk 


Deo. 3, W95 


Deo. 3. 1895 


1531 




1 


Hui-iats-n 


Samaluakowca 
CQleJ6w .. .. 


Nov.31,lB05 
Nov. 10, 1895 


Nov. 39, 1895 
Nov. 17, 1895 


1343 




3 




Glioro«kow.. .. 


Oct 12, laws 


Nov. 14, IB95 


fl,456 


26 


17 




Nizliorynowy 


Nov. 11, lS9i 


Jan. i. 1898 


1«G 


14 


10 




Nlzborg-Ury 

JiuDslan 
OitnJw 


Nov. IB, law 

Xov. 13. 1895 
Nav. 7, 1895 


Nov. 38, 1895 

Nov. 20, 1893 
Nov. 11. 1895 


1.113 




3 




31,109 


~6r 


3S 


JaroeUiQ 


ia,0B5 




a 


1 


595 




3 


Kamionka J 


aielasbienkiw .. 


Nov. 17. 1898 


Nov. 17. 1895 


2^-97 




] 


Stiumllowa^i 

1 


Bmldoebaw., .. 


Oct. 13, 1895 


Oct 3d. 1895 


4.038 


98 


34 




StoJanSw .. 
^omyiil (town) .. 


Sept. 22, 1895 

8S:gS 

flspt.3,lB9r, 


OoL9,IBfl5 

Oat Lil, 1885 
Septa, 1895 


2,91° 




7 




8330 


""is" 


34 


Piiem^I .,j 


36.209 




I 




35,(IW 


T 


T 


Bohttlj-D .. 


457 


4 


i 
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^partinent. 



^okal 



Zbaraz 



Date. 



Town or Village. 



■I 



Tamapol ..< 



Trembowla < 



Myslowa 
Fanasdwka .. 
Tarnomda .. 



Byszdw 
Perespa 
Sokal (town) 



Krzywki . . 
Luczka 
Miknlince . . 
Wola Mazowiecka 
Berezowica Wielka 
Bncnidw 
Iwacz6w dolny 
Oetrdw 

Tarnapol (town) 
Zagrobela . . 



Zbaraz (town) 

Budzandw . . 
Jandw 
Bernadowka 
Brykulanowa 
Malow 

Naluze , . . 
Ostrowcryk 
Pantalicha . . 
Rnzdwiany .. 
Semendw . . 
Stni86w 
Trembowla (town) 
Warwarynce 
Zazdrosd 
Zxib6w 



First 
recorded. 



Last 
recorded. 



Popula- 
tion, 
1890. 



Total 
recorded 
Cholera. 



Oct. 23, 1895 
Sept 13, 1895 
Oct 23, 1895 



Oct. 6, 1895 



Nov. 24, 1895 



Oct. 18, 1895 
Oct. 27, 1895 
Oct 17. 1895 
Oct 21, 1895 
Sept 2, 1895 
Sept 11, 1895 
Oct 6, 1895 
Sept 18, 1895 
Aug. 23, 1895 
Sept 18, 1895 



Sept 6, 1895 

Oct 11, 1895 
Sept 25, 1895 
Sept 30, 1895 
Nov. 22, 1895 
Oct. 15, 1895 
Oct 25, 1895 
Oct 20, 1895 
Dec. 12, 1895 
Oct 9, 1895 
Nov. 2, 1895 
Oct 4, 1895 
Jan. 2, 1896 
Oct 6, 1895 
Oct 18, 1895 
Oct 11. 1895 



Oct 26, 1895 
Sept 13, 1895 
Oct. 23, 1895 



Nov. 10, 1895 



Nov. 24, 1895 



Nov. 7, 1895 
Nov. 1,1895 
Oct 27, 1895 
Oct 23, 1895 
Oct 12, 1895 
Oct 29, 1895 
Oct 6, 1895 
Nov. 3, 1895 
Nov. 3, 1895 
Oct. 18, lb95 



Sept. 14, 1895 

Nov. 21, 1895 
Nov. 26. 1895 
Sept 30, 1895 
Dec. 30, 1895 
Nov. 3, 1895 
Nov. 4, 1895 
Oct 20, 1895 
Dec. 12, 1895 
Nov. 4, 1895 
Nov. 2, 1895 
Nov. 5, 1895 
Jan. 22, 1896 
Nov. 3, 1895 
Oct. 18, 1895 
Nov. 12, 1895 



920 

847 
768 



2,535 



817 

916 

8,007 



9,740 



376 

740 
4,079 

781 
1,749 
2,258 

828 

1,672 

27,405 

1,209 



41,097 



8.785 



5,497 

2,602 

591 

589 

517 

665 

769 

143 

1,356 

813 

3,218 

7,335 

1,935 

1,659 

739 

28,428 



s 



3 
1 
3 



14 
4 
3 



21 



7 

6 

4 

5 

4 

16 

1 

32 

74 

6 



155 



2 



13 

11 

1 

26 
11 
3 
2 
2 
6 
2 

10 

14 

16 

1 

5 

123 



i 

Q 



2 
I 



7 
3 
1 



11 

2 
5 
3 
3 
2 
13 
1 

20 

41 

5 



95 



10 
9 
1 

14 
8 
3 
2 
2 
4 
2 
8 

11 
8 

3 
86 
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lPP. A. Noll. 



TUBKEY. 



n the West- 
m Diffusion 

JW^^^t^y^ Cholera, which had been occurring in Turkey during the latter 

►r. Bruce Low. months of 1894, continued to occur during the early months of 
1895 in certain places such as Constantinople and Adalia. From 
November 14th, 1894, to May 6th, 1895, 212 deaths from cholera 
were reported in Constantinople, and between December 11th, 1894 
and February 18th, 1895, 127 cholera deaths in Adalia. During 
« January, 1895, locahsed groups of cases'^were reported from Bitlis and 

Siverek. But in May the epidemic of 1895 begun at Tarsus and 
Adana. The infection rapicfly spread to Mersina and other places, 
and in July, the epidemic reached its height. The Vilayets of 
Adana, Aleppo, Kodavendkjar, Konia, Mamuret-ul-Aziz, and Diaibekir 
were invaded. The total number of cholera cases reported in 
Turkey during 1895, amoimted to 6,833 and the deaths to 3,930. 
The figures are probably imderstated. These numbers moreover do 
not include the cholera deaths which occurred in Arabia, where the 
disease became epidemic during the annual Hedjaz. 

At the quarantine station, on the island of Camaran, at the mouth 
of the Red Sea, where 10 days quarantine is observed in the case of 
pilgrims going to the Hedjaz, cholera broke out on March 24th 
among pilgrims, who had arrived there by steamer on March 16th from 
Bombay. Between March 24th and April 24th, no less than 173 
deaths were reported from Camaran, the sanitary condition of which 
place was unsatisfactory. On April 21st, cholera was reported from 
Mecca, where between that date and May 6th, 213 deaths from the 
disease occurred. Medina and Djeddah also became infected. On 
May 8th it was ofiicially declared that cholera existed in the villages of 
the Hedjaz and amongst the Caravans. Of one large caravan, it is 
alleged that 4,000 fell victims to cholera on the journey from Mecca 
to Medina. In the village of Rebuk, there occurred 500 cholera 
deaths during the pilgrim season. The occurrence of cholera in the 
Hedjaz continued imtil the conclusion of the pilgrimage, and the 
disease was stated to have been carried by returning pilgrims to 
Eg3rpt and Morocco. 

It is not possible to ascertain the actual number of attacks and 
deaths from cholera which occurred among the pilgrims during 1895. 
One authority estimates the number who died on the Hedjaz, as 
about 5,000. But as some deaths certified from so-called "pilgrim 
diarrhoea," " dysentery," " gastro-enterite inf ectieuse," and " enterite a 
forme de cholera," &c., &c., may have been in reaUty Asiatic cholera, 
it is probable that the number of deaths far exceeded the above 
estimate. 

The measures taken to arrest the spread of cholera in the Turkish 
Empire depended largely on the antiquated system of quarantine. 
At the termination of the 1895 outbre^ it is stated that improve- 
ments were about to be carried out at the lazaretto of Camaran, 
including the provision of better accommodation for pilgrims, the pro- 
vision of steam disinf ectors, distilling apparatus, &c., &c. 



MOBOCCO. 

Cholera was declared to be epidemic in Tangiers on September 6th. 
At first medical opinion attributed the outbreak to " indigenous poison," 
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i further investigation went to show that the malady was true App.A-J 
^^^^^■afcio cholera, and that the specific infection had been brought by On the W 
*" -^-j^rims who arrived on August 11th at Tongiers, in a steamer which of Cboiw 
^^^~d left El Tor on July 26th, at a time when cholera was known to JJ^^^^ 
*^^ ~fst there. The steamer carried 1,698 pilgrims, returning from the ^^^ 
^^1 *djaa, who had undergone 15 days' detention at the quarantine sta^ ^^^H 
*— ^OQ of EI Tor. During the voyage home a number of the pilgrims ^^^H 
*^:»_ed, and it is known that at least 40 bodies were buried at sea. Soon ^^^| 
^^"acter the arrival of these pilgrims, cholera began to spread in Tangiers ^^^^ 
^*— "nd thence to Tetuan. and later on to Fez. Accurate accounts of the 
"t-'otal number of attacks and deaths are not obtainable, but it is known 
"fc^ liat in Tangiers, between September Ist and November 12th, 1,045 
pcsases of cholera, with 773 deaths, occurred, and at Tetuan 2,841 
" .ttaoks, with 1,339 deaths, a total of 3,886 attacks and 2,114 deaths 
I cholera in Morocco in about two months and a half. The disease 
-^fras still showing itself at Fez in December, but the actual number of 
biases and deaths there is not definitely known. The spread of the 
-disease among Spaniards, Jews, and Moors, was aided by the filthy 
conditions under which the poorer members of these communities ] 
lived, and by the obstinate refusal of the Moors to call in medical 
assistance when attacked by cholera. 



Egypt. 

Thwe baa been no epidemic of cholera in Egypt since 1883. But 
in September, 1895, an outbreak of a suspicious nature began in I 
province of Sharldeh, at a village named El Ekhewa, The first notifica- 
tion of tile occurrence of the outbreak cams to the authorities from 
11 paragraph on September 17th in an Arabic journal. On the 19th 
of September a sanitary inspector visited the village, in which he 
found 10 persons 111, of whom 4 died next day. It was afterwards i 
found that between September 1st and 17th 22 persons had died, 
the sheikhs and omdehs as usual conceahng and denying the existence 
of epidemic disease. Though the clinical features of the current 
illness closely resembled those of Asiatic cholera, bacteriological exami- 
nation made in two cases gave only negative results. This choleraic 
outbreak was locally attributed to excessive consumption of " feasikh," 
that is, mora or less putrid fish, and green dates. • 

At Manzaleh, on September 17tb, a child died suddenly with 
choleraic symptoms; on September 22nd 3 persona were attacked 
with similar illness, and all died, one after the other, within a few 
days; 6 other deaths followed during the next week. The accounts 
of this outbreak as well as that at El-Ekhowa ai-e somewhat indefinite. 
There was intercommunication between the two locaHties ; indeed a 
traveller from Manzaleh district was found in a dying condition, 
suffering from the choleraic malady on the road to El-Ekhewa. 
Wh^her the disease spread from the first named to the last named I 
locality, or vice versa, cannot bo ascertained, but as t!ie disease was j 
at first concealed it is probable that the malady existed in the 
country before its presence became known to the Provincial Sanitary 
Officials. 

On October 12th, some cases of a suspicious kind were notified 
oi Damietta, presenting all the clinical characters of cholera. " 
October 14th, bacteriological examination of dejecta proved the caeea j 
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tj be true Asiatic cholera. There is frequent communicatioa between 
Manzaleh district and Damietta. Extension of cholera from Damietta 
to the neighbouring villages followed, the majority of the subsequent 
taaes occurring along the eastern bank of the Nile in the Province of 
' Daiahlieh. Some places on the western bank of the Nile in the Pro- 
vince of Garbieh, also were invaded; but the number of persons here 
attacked by cholera was comparatively small. During October some 
other places in the Province of Sharkieh were invaded. Late in 
November and in the early part of December, 4 fatal cases of cholera 
occurred in Cairo and one in Aiesandria* ; all imported cases. 

From the charts accompanying the official report \ on the winter 
outbreak of cholera in Egypt, in 1895, the following figures have been 
obtained. In these figures are not Included the El-Ekhewa suspicious 
cases that occurred in September, when at leaet 24 deaths were caused 
by the choleraic outbreak. 



Table showing the Number of CHOLERA ATTACKS and Dkaths 
in Egypt during,' the Last Quarter, LSDo. 



— 


Attacks. 


o^'"'^- 1 cJTi^^tj. 


October 

NoTember 

December 


539 
411 
IBT 


m 

375 
1*1 


75-5°/„ 


Total «. ... 


1,107 


623 


83-n. 



It is known that cases were, at the first, concealed from the 
authorities, and that deaths from cholera were attributed to other 
causes ; so that the above figures in all probability do not show the full 
extent of the epidemic. This is the more likely when the extremely 
high rate of '' fatahty " {or caae-m.ortahty) is considered. 

The outbreak of the last quarter of 1895 was but the precursor of 
a severe epidemic of cholera that swept over Egypt in 1896. The 
disease smouldered throughout the first quarter of 1896, but in May 
it developed epidemic proportions which reached their maximum in 
July, and persisted till September. The epidemic of 1896 comprised 
no loss than 19,619 attacks and 16,337 deaths: 1,343 of the latt^ 
occurred in Cairo and 914 in Alexandria. 

The mode in which the cholera infection was brought in 1895 to 
Egypt is not definitely known, but there are good grounds for believing 
that the disease was brought by pUgrims returning from the Hedjaz 
or Holy Pilgrimage. It is known that cholera was epidemic among 
the pilgrims, especially between Mecca and Medina at the end of June 
and beginning of July. Also it is known that a series of cases described 
as " gastro-enterite infectieuse " and " enterit« a forme de cholera," prov- 
ing rapidly fatal, occurred at the quarantine station of Tor, where 
also similar illness occurring among the soldiers forming the guard, 
was definitely pronounced to be cholera, after bacteriological examina- 

• Cholera became I'revalent in Alexandria in the early mouths of 1 SHti. 
t Reporc on the Epidemio of Cholera in E[r;pfc during the years 18»o-9fl by 
{Pastui,) Sir J. CBogecs, K C.S.I.,DirectDr-General, Sanitary Department, EgTpt. 



mm 
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tion. The sanitary arrangemente at the Tor quaranttno station were ^^^- A-^a. iL 

highly unsatisfactory. Further, it is stated that the arrangementa On tho Wast- 

for landing sick pilgrims at Suez were most defective. For exaifl^le, oKmiSSlta 

between July 27th and 29tb, 6 dead bodies of returning pilgrims were iss^flu ; bv 

trougbt from the ships to the government hospital; one pOgrim died 

on the quay, one in the railway station, and one in the street. At 

the end of July and be^nning of August, the greatest rush of returning 

pilgrims to Egypt takes place, and it is more than probable that 

cholera Infection was brought back by them, and that the earlier 

cases, in the native viUagea of the pilgrims, were concealed. It was 

not till September that attention was drawn \a the presence 

of the choleraic epidemic, and it was not till October that tho presence 

of true Asiatic cholera in Egypt was recognised after bacteriological 

efxaDiination. 

The disease once established spread by the usu^ channels. The 
~water supplies of Egypt are largely capable of pollution, and are in 
fact largely polluted. None of the towns or villages of Egypt have 
Euiy satisfactory system of drainage. The habits of the people are 
filthy. The ablutions prescribed by rehgion are commonly performed 
a«.t the nearest water supply. The bank of the river or canat is 
gjenerally utihzed as a pubhc latrine, and the condition of the foreshore 
is inexpressibly filthy. Washing of soiled clothing, the performance 
•Jif ablutions prescribed by rehgion after the calls of nature, and the 
c3rawing of drinking water, may all be seen in the act of being carried 
«^ut within a few yards of one another. 

In aomo towns the drainage of houses passes direct into the water- 
«:;hannel, as also does the discharge from mosque latrines. Sometimes 
"these are built dii-ectly over tho stream so that tho excrenient falls 
<3irect into the water. Among Mahomedan nations Egypt is peculiar 
in having medahs (shallow basins for performing ablutions), maghtahs 
^baths), and pubhc latrines attached to the mosques. In Constantmoplc, 
^md in India, no such arrangements exist. In numerous instances casea 
<:f cholera were concealed till they were at the point of death, and then 
^he relations fled in order to escape being placed under observation for 

<j days, and taking with tliem soiled clothing in order that it might 
*iot he disinfected. It is stated, in the official report already referred 

"to, that the general filthy conditions under which the fellaheen Uve, 

especially the women, were the chief causes which helped to aid the 

spread of infection. 

The general measures taken to arrest the epidemic comprised, pro- 
tection of water supphes, the dividing of infected areaa into districts 
under medical charge, daily inspection of villages and the supply of 
_ disinfectants and medicaments ; isolation of the sick, and observfU^ion 
Lii inmates of infected houses for 6 days ; disinfection of clothing and 
Vvf houses, regulation of the boat traffic, with medical inspection of 
■icrew and passengers ; inspection of railway passengers. Trains passing 
Bfthrough infected districts had an ambulance attached. Special printed 
■. Histructiona as to boihng of drinking water, &c., were postod up in all 
T public places. Official notices were issued, prohibiting the transport of 
T lags by rail, and forbidding the manufacture of butter in infected 
( disteicts. 

The general conclusions arrived at by the Director- General of the 
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On the West- 
em Di£fn8ion. 
of Oholera ia 
18M-95 ; ty 
Dr. Bruce Low. 



APP.A.N0.IL Egyptian Sanitary Department^ after careful consideration of all the 

drojunstances of the epidemic, are as follows: — 

T. That the diffusion of the disease from one place to another in- 
variably followed the lines of human intercoursa 

2. That the increased facihties for communication by land and 
water conduced to the increased rapidity in the diffusion of the disease. 

3. That the incidence of the disease was heaviest where there was 
probable, if not certain, specific contamination of the water supply. 

Finally he adds the following signiffcant statement: — 
" As long as the Mecca pilgrimage continues, so long will the country 
be liable to infection should the disease break out in the Hedjaz. It 
is not India which is a standing direct danger to Egypt, but her own 
pilgrims. There is but one satisfactory way to safeguard a country 
against cholera, and that is to put it in such a sanitary condition that 
even if introduced the disease will not find a favourable soil for its 
development. In this respect everything remains to be done." 

The accompanying map, reproduced from the official report to the 
Egyptian Government on the cholera epidemic, shows the pilgrim 
routes by land and sea, from the Mahomedan. Holy Land to Egypt^ 
the quarantine stations for pilgrims, &c. 
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Nos. 12 and 12a. 



^C>^«PILATION of ReTUBNS of NOTIFIED CaSES of CERTAIN INFECTIOUS APP.A.No.l2. 



Diseases, and Registered Deaths therefrom. 



1897. 



Compilation of 
Returns of 
Notifled Infec- 
tions Diseases, 
and registered 
Deaths there- 
frouL 



^ It should be noted, with reference to these returns, that some of the 
^listiicts to which they apply administer compulsory notification under 
*Ocal Acts; and that not only are some of the diseases named in the 
-tnfectious Disease (Notification) Act of 1889 not notifiable under some 
Of the local Acts, but that under certain of these Acts no payment is 
Itiade for the notification of multiple attacks of the same disease 
Occurring in the same house within a specified date of the first attack 
notified. 

The Urban Districts finding place in these returns in which 
oompulsory notification has been adopted under local Acts are— 



Accrington 

Ashton-under-Lyne. 

Birkenhead. 

Blackburn. 

Bolton. 

Burnley. 

Bury. 

Croydon. 

Darwen. 

Derby. 

Halifax. 

Hartlepool. 

Huddersfield. 

Leicester. 

Manchester. 

Newcastle-on-Tjme. 



Norwich. 

Nottingham. 

Oldham. 

Preston. 

Reading. 

Rotherham. 

Stockton-on-Tees. 

Sunderland. 

Swansea. 

Wakefield. 

Warrington. 

West Ham. 

Wigan. 

Willesden. 

York. 



app.a.No.13. No. la. 

OompiiatioD of Table showing Quarter by Quarter, darit^ the Year 1897, for each 
NSSaSd inteo- Ca8B3 and of Registered Deaths from the under-mentioned 

^'h^^ each of the Urbah Sanitary Districts in queHtion. 

Deaths there- [The CueB are a Sninniai; of tbe Weekly BetnniB of Notiflablo Diseases TeoeiT«d 
ttom. Quarterly Eeturm of 



fc'^ 



Sonthampton 



Hornby • ■ 
Tottenham 

NarthamptoD 
Oambrldge 



■St George 
QlonoBi— 



Baribn-oa-TreDt 
Wolverhampton 
Walwll .. 
Weet Bromwlch 
WoroeBter.. 
Smethwlck 



Grimsby . 
Notttnghai 



eS,056 
46.34B 



Qniuler Qiurtor. Qnarter. 



I 



ol the Borooch of Biiitol in N 



s-i". 
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No. 12. 

TiBBAlt Sanitary Districts, the Number of Notipibd l 

IA8B8, together with an ANStlAL Summary of these data for NSdMoe- 

tlon8Diaeau& 

^ Boaid from Hsdiaal Offloen of Health. The Deaths are extracted from the Dea^i^^- 

Ltt«giatrar.6enBral.] froni. 





i 


(18ai>. 


911 ALL-POX— con ( IK llf .!. 


/ SS I trrban BoniCary 


lit 
Qnartor. 


and 
Qnartar, 


oi-i.. 


4th 


Total 






1 


1 


1 


1 


1 1 


1 


1 
1 

;: 


1 

i 

i 

■5 
ia 

"2 
1b5 


'i 


r 
I 

a 

i 

1 


fe'Cii ;: :: 

St. bSods (Lanoi) '. '. 

'Wigan 

Warrington 

IS"^^' :: ;: 
SE^"-*' :: 
str: :; :: 

Pteaton '.'. '.'. '.'. 

H^darrfleld '.'. '.'. 

Bradford " '.'. 

Lcoda 

WukeOeld 

York .. " 
Hnll 

MiddleahrouKh .. 

8tockWB-on-Tcra 

RouHi°Sbleida '.'. '.'. 
NewpaMle-on-'lS-na '.'. 

a™"'. :: 

Newport f Mon.) 

■SSew»:: :; 

Totals, BSDlatriutB.. 


99.B57 

i 

11B.003 
ST2ia 
11)8.139 

1 

130.064 
61,713 

ga 

S3,I4S 
42.001 

ss 

33.77« 
75,5,^ 

42,710 
78.3(11 

3B;i7li 

li 

E8,O80 
90.3411 


■4 

:: 

i 

i 
i 




i 


i 


:: 

'i 


"\ 


:: 
■4 

i2 

'2 

■i 




13.095,256 


., 


IS 


43 


3 


38 


' 


,., 



* Formerly called Tstradyfodwg. 
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APP. A, Na 12. 

Compilation of 
Betums of 
Notified Infec- 
tions Diseases, 
and registered 
Deaths there- 
from. 



a 
o 

•rH 

s 



SOASLST FBVEB. 



Urban Sanitary 
Districts. 



Popn- 



iHt 



lation ! Quarter. 
(1891). 



I 














3 



1-^ 

o 



^1 






OD 



o 



OD 



London 
{Administrative Co.) 



Croydon . . 

Dover 

Eastbonme 

PortHmonth 

Bonrnemouth 

Southampton 

Beading . . 



Willesden . . 

Hornsey . . 

Tottenham 

Oxford 

Northampton 

Cambridge 



Leyton 
Waltharostow 
W< st Ham 
Colchester 
Norwich . . 



Kxeter 
Plymouth . 
Devon port 
Bath 



•Bristol 
*St. George.. 

Gloucester 

Cheltenham 

Hanley 

Longton . . 

Burton-on-Trent 

Wolverhampton 

Walsall . . 

West Bromwich 

Worcester . 

Smethwick 

Birmingham 

Aston Manor 

Coventry .. 



Leicester .. 
Grimsby . . 
Nottingham 
Derby 



4,232,118 



102,695 
33300 
34.909 

159,278 
37,781 
65325 
60.054 



61,265 
44,205 
71,343 
45,742 
61,012 
36,983 



63,056 
46346 

204,903 
34,559 

100,970 



37,404 
84,248 
54,803 
51,844 



221.578 
36,718 
39,444 
47.514 
54,946 
34,2^27 
46.047 
82,662 
71,789 
59,474 
42,908 
36,170 

478,113 
68.639 
52,724 



174,624 
51,934 

213,877 
94,146 



4,201 



164 
11 
17 

132 
36 

106 
17 



117 

98 

I-IO 

7 
130 





107 
64 

235 
27 

109 



3 
28 

8 
97 



172 
29 
25 
54 
76 
11 
85 
92 

108 
52 
60 
30 

403 

102 
35 



490 
34 

118 
83 



166 
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2 

• • 

3 
2 
3 



3 

• • 

3 

• • 

12 



4 
1 
8 
1 
5 
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» • 

3 



6 



3 
3 
2 
2 

• • 

24 
5 
1 



16 
2 

13 
1 



2nd 
Quarter. 



a? 

O 



of 

.d 



3rd 
Quarter. 



o 



4,4.38 



92 
4 
13 
148 
32 
43 
10 



80 

50 

111 

5 

136 

3 



73 
87 

210 
41 

109 



1 
23 
20 
42 



114 
19 
84 
42 
54 
15 

101 
80 

271 
38 
16 
18 

404 
47 
44 



311 

56 

100 

102 
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1 
1 

5 



8 



3 

1 

14 



1 

1 
1 



6 

• • 

2 



3 

6 

13 

2 



13 

• • 

3 



25 
1 

11 
4 



6,992 
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7 

13 

174 
12 
40 
I'O 



121 
52 
78 
14 

273 
15 



167 
IM 
328 
153 
138 



I 
11 
24 
22 



99 

23 

128 

47 

67 

16 

78 

153 

246 

91 

27 

27 

592 

123 

65 



503 

25 

145 

124 



of 

5 



216 



4 
1 



1 

• • 

9 



6 
1 
6 
5 
2 



3 

• • 

4 

• • 

6 

• • 

1 
11 

10 
5 



18 
3 
1 



18 



4th 
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O P 



fo; 






7,248 246 



145 1 1 

3; .. 

22 1 .. 

191 ; B 

20 1 

45; 1 

28 3 



177 
63 

170 
20 

319 
27 



163 
203 
395 
36 
316 



3 
17 
33 
33 



jl58 

119 

81 

38 

10 

89 

218 

199 

162 

46 

93 

641 

106 

75 



446 

19 

147 

121 



1 
9 

• • 

17 



fi 

7 
1 
1 

• • 

4 

2 
4 

U 

• • 

3 
88 

• > 

1 



12 

• • 

8 
5 



■K( 



564 
35 
63 

100 
334 

75 



R04 



46 

858 

51 



513 
470 
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14 

79 

85 

194 



614 

356 

334 

335 

52 

543 

343 
149 

3^ 
2X^ 
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• These Districts were united by extension of the Borough of Bristol in November, 
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Urban Sanitary 
Districts. 



Stockport.. 

Macclesfield 

Chester . . 

Birkenhead 

Bootle 

Liverpool .. 

St. Helens (Lanes.) 

Sonthport . . 

Wigan 

Warrington 

Bolton 

Bnry (Lanes.) .. 

Salford 

Manchester 

Ashton-nnder-Lyne 

Oldham .. 

Bochdale .. 

Accrington 

Bnmley .. 

Blackburn 

Darwen .. 

Preston . . . . 

Barrow-in-Fnrness 



Eeiffhley .. 
Hnddersfield 
Halifax 
Bradford .. 

Wakefield.. 
Bamslev .. 
Sheffield .. 
Botherham 
York 
Hnll.. 

Scarborough 
Middlesbrough 



Darlington 

Stockton-on-Tees 

West Hartlepool 

Sunderland 

Jarro w 

South Shields .. 

Gateshead 

Newcastle-on-Tyne 

Tynemouth 

Carlisle 



Popu- 
lation 
(1891). 



Sc ABLET Fkter— continued. 



Ist 
Quarter. 



OD 

O 



o 



2nd 
Quarter. 



3rd 
Quarter. 



Newport (Mon.) 

Cardiff 

*Bhondda 

Merthyr Tydfil .. 
Swansea 



Totals, 93 Districts . . 



70^83 
36.000 
37.105 
99,a")7 
49.217 

629,443 
71,288 
41,406 
56,013 
52,743 

115,002 
57.212 

198.139 

505,368 
40,463 

131,463 
71,401 
38,603 
87,016 

120,064 
34,192 

107,573 
?1,712 



30,810 
95,420 
89,832 

216,361 

367,505 
33,146 
35,427 

324,243 
42,061 
67,004 

200,044 
3:^776 
75^32 



38,060 
49.705 
42,710 

131,015 
33,675 
78,391 
a-),692 

186.300 
46,588 
39,176 



54,707 
128,915 
88,351 
58,080 
90,349 



13,095,255 



78 
18 
28 

165 
62 

845 

333 
69 
21 
23 

117 
79 

156 

3.37 
74 

136 
33 
76 
10 
47 
17 
21 
60 



21 

146 
79 
80 

401 
22 
74 

399 
50 
31 

342 
14 
61 



55 
8 

16 
110 

32 
151 

57 
104 

24 

19 



49 

249 

88 

49 

127 



13,582 



6 
2 

• • 

5 

4 

56 

13 

4 

• • 

2 
4 
5 

19 
21 
3 
9 
1 
6 

• • 

1 

2 
o 



1 

4 
1 
4 

31 
2 
7 

28 
1 
2 

13 
2 
1 



1 
6 
4 
5 



2 
4 
4 
3 
2 



602 



03 

O 



73 

8 

9 

87 

38 

375 

190 

46 

28 

11 

75 

48 

100 

337 

13 

67 

24 

69 

11 

26 

18 

16 

44 



11 

152 

127 
82 

305 
21 
39 

304 
30 
19 

3.34 
35 
36 



61 
18 
17 
90 
14 
144 
47 
84 
23 
21 



42 

163 

83 

46 

105 



11,862 



1 
3 
2 
40 
16 
2 

• • 

1 

4 
3 

10 
26 
1 
3 
5 
2 
1 
2 
1 



3 
8 
4 
2 

15 
2 
3 

19 
1 

• • 

14 



4 
1 

• • 

6 

• • 

3 
1 

4 



8 
1 

3 

o 



517 



od 




A 


■r 


-s 


? 


V 


rit 


Q 


O 



100 
20 
33 

1.32 
48 

760 

156 

28 

61 

8 

227 
64 

220 

524 
9 
58 
21 
60 
24 
33 
35 
8 
54 



7 

190 

107 

94 

468 

15 

74 

431 

27 

44 

384 

87 

44 



57 
22 

73 
13 
158 
89 
99 
17 
27 



31 

166 

172 

63 

76 



4th 
Quarter. 



4^ 

O 



3 
1 

1 
6 
1 

48 
6 



8 

4 

15 

29 



1 
1 
3 

• • 

1 

4 



1 

11 

5 

1 

14 

• • 

7 

17 

2 

1 

19 
1 
2 



1 
3 

3 

4 

7 






1 
3 
6 
8 
1 



1733 601 






X 

•♦a 
O 



Total 
for 1897. 



of 

6 



125 
15 
60 

243 
95 

820 

237 

37 

82 

5 

227 
65 

227 

604 
21 
68 
17 

121 
37 
68 
33 
8 
32 



5 
170 
103 

75 
614 

33 

44 
487 
107 
172 
432 

67 
103 



55 

22 

.36 

121 

11 

166 

137 

225 

15 

189 



66 
186 
225 

54 
137 



19,713 



4 
1 
3 
9 
6 
62 
8 



7 
5 
17 
48 
2 
3 
1 
1 
3 
1 
1 
2 
1 



9 
11 

2 
34 

2 

5 
26 

6 

• • 

15 
3 
5 



2 

9 

4 
2 

• ■ 

2 
8 
5 

» • 

8 



2 
2 
8 
2 
5 



766 



376 

61 
1.30 
627 
243 
2,800 
916 
180 
192 

47 
646 
256 
703 i 
1,802 . 
117 
329 

95 
326 

82 
174 
103 

53 
190 



228 

70 

95 

394 

70 

619 

3.30 

512 

79 

256 



188 
764 
568 
212 
445 



62,420 



o 



17 
4 
5 

23 

13 
206 

43 
6 

10 
3 

23 

17 

61 

124 

6 

20 
7 

10 
5 
7 
4 
5 
6 



44 


5 


658 


32 


476 


21 


331 


9 


1,788 


94 


91 


6 


231 


22 


1,621 


90 


214 


10 


266 


3 


1,492 


61 


203 


6 


244 


11 



9 

3 

5 

11 

1 

14 

17 

21 

» • 

8 



5 

17 
19 
16 
10 



2,486 



APP. A. No. L 

Compilation < 
Beturns of 
Notified Infec 
tious Diseasef 
and regi8tere( 
Deaths there- 
from. 



• Formerly called Ystradyfodwg. 
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APP. ▲. Na 12. 

Compilation of 
Returns of 
Notified Infeo- 
tioos Dioeases. 
and registered 
Deaths there- 
from. 



d 
o 
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§1-; 






a. 

00 

O 



^1 



{ 



Urban Sanitary 
Districts. 



London 
(Administrative Co.) 



Croydon . . 

Dover 

Easthonme 

Portsmouth 

Bonrnemonth 

Southampton 

Beading .. 



Willesden . . 

Hornsey . . 

Tottenham 

Oxford 

Northampton 

Cambridge 



Loyton 

Walthamsto'vr 
Weat Ham 
Colchester.. 
Norwich . . 



Exeter 
Plymonth. 
Devonport 
Bath 



•Bristol .. 
*St. George 
Gloncester 
Cheltenham 
Hanley 
Longton . . 
Burton-on-Trent 
Wolverhampton 
Wallsall . . 
West Bromwich 
Worcester . . 
Smethwick 
Birmingham 
Aston Manor 
Coventry .. 



Leicester 

Grimsby 

Nottingham 

Derby 



Popu- 
lation 
(1891). 



DIPHTHBBIA. 



1st 
Quarter. 






2nd 
Quarter. 



3rd 
Quarter. 



I 



I 



I 



o5 



4th 
Quarter. 



Total 
for 18»7. 



i 



at 

i 



P 



4.232,118 



102,695 
33,300 
34,969 

159,278 
37,781 
66325 
60,054 



61,265 
44,205 
71343 
45,742 
61,012 
36,983 



63,056 
46346 

204,903 
34,559 

100,970 



37,404 
84,248 
54303 
51344 



221,578 
36,718 
39,444 
47,514 
54,946 
34,327 
46,047 
82,662 
71,789 
59,474 
42,908 
36,170 

478,113 
68,639 
53,724 



174,624 
51,9.34 

213,877 
94,146 



2,930 



25 
16 
39 
25 
3 
26 



63 
22 
49 
10 
1 
3 



43 

28 

141 

6 

12 



4 
13 
10 
17 



57 
17 
37 

9 
12 
77 
22 
71 
13 

9 
45 

6 

185 

27 

1 



38 
♦J3 
17 
13 



641 



1 

4 
4 
4 



10 

7 
7 



5 
5 
30 
2 
1 



1 
1 
6 
6 



12 
5 

11 
1 
3 

23 
4 

10 
5 
2 
9 
3 

57 
4 
2 



14 
8 
6 
3 



2,648 428 



36 
10 
34 
18 
7 
13 



40 

10 

38 

4 

1 

3 



26 

31 

170 

5 

5 



2 
12 
19 
18 



59 

2 
37 
11 

6 
50 
11 
70 
11 

9 

14 

11 

165 

24 

2 



37 

18 

25 

8 



2 
8 
2 
1 
3 



11 
2 

5 



2 
6 
19 
1 
2 



3 
4 
4 



5 
2 
6 
2 
3 
6 
1 
8 
2 
9 
3 
1 
30 
8 



9 
6 
3 
1 



3,422 



30 
7 
24 
51 
7 
8 
3 



56 
20 
38 



4 
3 



42 

45 

138 

8 

17 



2 
5 
5 
8 



43 
9 

35 

6 

9 

161 

10 

77 
8 
9 

30 

2 

138 

19 
5 



70 
19 
13 
13 



488 



2 

• ■ 

3 
11 
6 
1 
1 



11 

2 

10 



7 
6 
19 
1 
3 



2 
2 



10 
3 

12 
1 
2 

30 
1 

11 
2 
6 
8 
1 

28 
1 
4 



4 
6 
2 



3322 



40 
11 
20 
53 

17 
7 
2 



120 

37 

64 

6 

2 

5 



48 

56 

222 

12 

28 



4 
27 

3 
22 



52 

28 
15 
10 

297 
28 
91 
6 
13 
79 
46 

174 

27 

6 



78 
22 
17 

as 



705 



5 

3 

3 

11 



34 
5 
7 

• • 

2 
1 



8 

12 

33 

2 

4 



1 
9 
1 
3 



2 

5 

89 

3 

S5 

1 

4 

13 

13 

34 

4 



38 

10 

7 

3 



12312 2,262 



131 

44 

117 

147 

34 

54 

5 



279 
89 

179 

20 

8 

14 



159 

159 

671 

31 

62 



12 
57 
87 
65 



137 
41 
57 

686 
66 

909 
87 
40 

168 
9S 



97 
14 



82 
72 
67 



8 
9 
18 
28 
7 
9 
1 



0^ 
1^ 



^ U 
38i 

8i 
25, 
S8i 

9i 

A; 
10 
»i 
Si 

Ui 
1471 

17] 
6 



78 

» 

21 

9 



* These Districts were united by extension of the Borough of Bristol in Noreinber, 1897. 
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40 


^ 
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n 
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'i 
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■3 


i™ 


12 


W!Uosdea. 
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I 
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i 


Oxford. 
Nortlmmptoii. 
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21 


^ 
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'i 


77 




Cambritli-c. 






41 




Ji 


7 


1 


37 


J. 


4.1 


3 


J 


113 


^ 
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14 
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sa 
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7fl 


13 
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114 
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Wert Hftm. 






^ 


3 


10 


3 




15 






S 




24 


3 






Colchcatiur, 






m 






Ifl 




'.1 




" 


1:; 




241 




144 


32 


Nor with. 






« 


^ 




6 




33 


^ 


^! 


^ 




96 


10 


KB 


17 


Exeter 






28 


.. 2fl 


R 




? 






2 




40 






S 


riymonth. 






IH 




1 


7 


:: 






7 










■^ 




Devonport. 




" 


S8 




3B 


I 


!■■ 


see 




SOU 


H 


!■■ 


STS 


J 


i5\ 


1' 


Briatol 






6 










11 




11 ■ 1 




37 




S7 
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1' 






m 




13 






■lO 
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'« 
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7 




BuDloy. 






2S 




2:\ 










IT 


1 








68 




Lone ton. 






IB 


'•'. 


111 






13 




13 


B 




46 




4 




Burion-on-Trent 






60 




£0 






i» 




}6 


11 








lOli 




Wol vtrhamptoli. 










ai 






23 










ua 




71 


13 








! 


}_ 


1 






:i 




1 


1 




i 


f 


1 




WBBt B^omwieh. 

Woreestur. 

Srr.ethwi.h. 






123 










ii« 




18a 


E8 


'i 


fi3« 


'3 


61- 





BirminKhrim, 






1 




7 






aa 


'i 


M 


fl 




' 


3 




1 


Aston Minor, 






53 




iia 


■4 




58 




611 


14 




314 




214 


3il 


LalGBBtor. 






SS 


a 


60 


» 




as 


s 


35 


2 




133 






11 


Orlmsby. 






HI 




141 




























S7 




37 


10 




44 










m 




124 


2tJ 


Derby.''''"'™' 



1 

5 
1 




Popa- 
(IBBl). 


"PBVBR." I 




IstQu^r.™. 


2naQnarter. 






Urhan Ranitary 
DiiitriotB. 


NotlUl^ltiODB. 




IfotitlcatloDB. 






1 




3 
1 


i 


I 


1 


1 


i. 


1 
1 


1 
1 


i 


1 

1 






Stockport 


70.263 


,. ]0 


1 


11 


J 




B 




^ 


^ 






MacclcBfleld 


38.™ 


.. u 




11 


















Chester 


w-ioa 
















3 








BIrhenheiid 


BB^T 


'i 1 IT 






4 




ii 




IS 


3 






BootlB 


iti.ai; 


4' 10 


2 


IB 


a 




3 






3 








630.443 


ra 'm 


13 




20 






17 
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a« 








71.28rt 


.. ' 32 : ,. 




3 








IS 


^ 




i 


Routhport 


41.*-6: ,, 1 B i .. 




1 




S 










s 




6,1.1113 , 1 sa .. 


24 
















E 




63.74S, .. ■ S 1 .. 
















^ 




llfUHB ,. ■ 88 .. 38 


■4 








IB 


i[ 




Jtoya.Enc«.i .. .. 


ST/^al ..11 S 


14 


6 










si 




Sairord 


IPa-lMI - .. HI 3 










3 










f;iiii,.''aB 1 3 iia .. 




30 




63 




(3 




■* 


Anlitun -imder-L j-ne 


-H.mH| .. 2i 1 


a-i 


7 






'3 




*1 




Oldhmn 




2 , 27 .. 


30 


3 




14 




1 


B! 






Tl!4ll! 


.. e .. 


« 


1 .. 


2 










Acoringlon '.'• '.'. '•'• 


3m,61I3 


.. 1 ii .. 

















Hnrnlcy 


B7,"!8 


.. S3 i .. 










1 














13 




14 




1 


^l 
















B 










ITcwIon 


in7/.7a 


.. 43 .. 














1 




Burro w-i n -Fumenn 




..18 B 


26 


2 




IB 


■3 


1 


1 




Kcinhley 


imn 


-In, 3 


IB 


g 




^ 








1 




Hndder«HcW .. .. 


h-m 








i 


6 






■ 






HulTfns 




-- , 27 'i 


■JS 


e 




7 
















.. ' W ' .. 


2S 


7 




ai 




9 






1 


Leeds". :: '.'. '.'. 


3B7,S(IB 




03 








"3 








WftkBfleld 


3.1.146 







s 




2 






■ 




BarnBliy 

Hbemeld 


S!M;343 


i-S' ''' 


R^ 


1 




2 




i 






Rolherbam 


4a,(«i 










11 




1 






d 






'■'. 1 i 


8 






13 




1 


i 






Sen.rboroniih 

SIlddlBsbrough 

DttrlinBton 


™ 


.. lis 

■ i 
' i 

.. ■ 8 1 


47 

7 


in 
4 




18 


3 

i 


1 


6 

'i 




: 


RloeUtna-on-TeBB .. 


4I1.71IS 


" 


.. , 17 










■■ 




weut HiLrtlepool .. 


41711J 








6 




B 








" 32 


7 as 




23 




















1 










Roiilh Shtrlda" '.'. 
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'b ! 17 




■3 


% 








Bil.lWj 


.. re 


1. 07 


a 1 '.'. 


1 








1^; 


NuwoaFitle-on-Tyuo 


180XI 


.. 43 


3 


40 
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23 


'5 
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CftrllfllB 
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i\ 
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;;! ^ 


4 


31 


3 




14 


'i 


I£ 




t) 
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■4 


40 
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3 


45 




MeilbyrTydfll 




■■ '? 




16 


1 
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1(03' 
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~m 


3^ 
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27 
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~ffi 


\^ 


i\ 





• Formorly callaJ TBtradylodwg. 





"Fbveb." 


Urbiin SHniiory 
Dwtrli-tB. 




3rd Qnarter. 


4th Quarter. 


TouUatorlBOT. 




tfotincatlODS. 


1 


Xotlflmtion?. 1 
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j 


1 
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S 


1 
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i 
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1 


1 


1 


|l 






■1 
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21 
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a 
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47s 7B 160 l,ll:rB 


76 1^:63 




^l:SXo°J-,l-„o., 






7* - 


74 13 . . 




■f-, u .. ' Ha 
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10 i .. ■ .. 


10 :: 
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ao 1 .. 


ail 3 1 ' 61 
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31 ' ■ 


1 1 




in ' :: 


43 K :: i 1^ 


■|l ,g 


^■5 


wJS^illgton. 












17 3 


-io e .. ' S6 


11 ■ BB 


17 


Bury (ijiDes.) 






74 1 ■ 


81 ' 14 




11-^ 14 


lai 20 .. ■ m 


2fl: 339 




Saltord, 
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iiT 1 n 




212 1 .. 




.. 4Ki 




lVIanL-be>ter. 








■ ■■ 




25 1 3 


"m *6 1 .! ^ro 




68 


17 
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I ' 


1 
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= !■!,' !i 


■^ 


1 


"% 
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'a 
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•i 
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6' 
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^' 


" 


8 
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1? 
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HI 


HaUfax. 




'i 


)K .: 


164 16 
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:;i2 41 1 
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HO 
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14 ; a 
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4 


WBkoflBld. 
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il\'}. 


604 j ii m 
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Hhofflold." 
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30 7 




30 1 1 




no 11 91 


18 


Rotherham. 








m s 




31 .. 
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107 18 
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86 6 


ia so :: 


:ifvi ' ae , 386 


56 


S arborangh. 






34;:: 

1 


34< I 

1 




03 1 'a 


BB 16 .. 


167 '7 174 


30 


Middles, rout'b. 






IS 1 


1 




ij 


1 ! 

13 2 .. 34 1 2 38 




D:^1m«oo 






^ fi 


^1 1 
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^ 4 .. 66 8 74 


7 ! Slotklon-on-TeeB.] 
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33 3 .. 1 « 1 1 ^ 


11 West Biutlapool. 






88 


is 
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S8 
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'8 


S7 S 
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as fi ' - n 13 80 


14 


South Shields. 
















47. 7 .. ISS 7 163 


30 








H 


a 
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3fl 1 


40 11 .. 13B , 11 m 
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B a .. ■ 30 .. 30 
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fl i 




6 ; :: 


B 1 .. 18 
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CarliBlf. 
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41 fl .. 1 117 

B4' fl .. 1 ain 
30 4 .. 1 ina 
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1 
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'i 
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16 1 1 1 Bl 
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« 
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1 
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No. 12a. 
Table shovinir, Week bj Week, ilnrin? tbe Year 1897, for eaoh ot the S&Nitabt A.beas within 
NoTIi'IED Cahbs of and RKaiSTERED Dr.ATHd from the foUowinit Diseibbs, together with 
[ThcCd'WiiiLrdcopled from the Weekly RrturnHDrXotifinhloDi-icaicireTolToilby t)i«Boirdtn>mthaHetro[i3Ulw 



HiDltory drt'iV'<. 



Wii'kiyatatamvnt, Ut Qmiter, IWT. 



I Jun.lfl. , Jun.sa. ' Jan. SO. Feb. a. 



IN 



Fulliai 



nith 



; I PndaillBtoD .. 

ll Chi'lwtt 

St. Qiiorge, Hannvar S 

Westmlmler .. 

Ibi. Jomes, Wcatmlnult 
fRL Mnrylebone 



1I7.H*] 
78.599 ; 



143,404 I 

"S I Qnmpflto.id 08,416 ' 

I I at. PfliiLTas ai4,^B j 

Ss I Rt.Mary.SloleN'onrington ^ Sn.S.W ' 
tHftcinoy ' IM.im' 

w.Tea 



■31. OllD!' ftDd 8V George, 

Bloom tbiirj'. 
flt.Miiriin-in-lbo-nc'jl».. 



H,8IB 



Holboni; 

ClirkeDwol] .. 

Sl.Liibe, Uiddloaez 
'LondDD, City ol} .. 
■Sboroailrli .. 

Bethnul Green 



3758S 



^ I Bethnul Green .. .. ; ia),lS2 

^ I WhitoJhapell ,. .. 74,430 

I^StOeorge-in-tho East .. 45,793 

^|liaiahon»e i 67,a7« 

"mIIo End Old Town .. , 107,693 

(.Poplar 166,748 

|8t. Savlonr, Socthwnrk .. 37,177 

RtQBOrge.fionlliiriirk .. 59,713 

NowiOBton j ll,-.,804 

It OlavB.Sonthwark .. | 12,723 
81.033 



Botbcrbitt 



] I Wnnilswortli 
I Caaibarwel! .. 
I Qreenwlob .. 

Lewisham 

Woolwiah 



375,303 
leOJOB 
1J6,943 
33J,!I44 
lt)!>,4l3 

40,848 
53,430 
36,103 



^^S0iSiSSS»bffi»*^^5^«'»^ 



iQctndiaR Ulidle Temple (popnlatian, ■ 
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No. 12a. 
th« ADKnnBTOATiVB County of London and for the Couwty as », Whole, tJie Kuubeb of 
QUASTBBLr and Ahnu&L Suhmakibs of these Data for each of the Abeas in qoastion. 
Anrliuna Board. Th« Deaths are extraetod from the Weekly RetDTnaaompllod by the Itoglatrar-GeDoral,] 





SU ALI^POX— , OJ, /;» IK J. 






Weekly Stiilemont, l^t Quarter. ISWl-anitmueil. 


Totals foi 






Fe-b.20. 


Feb. 27. 


Mar. 6. 


Mar.l.. 


Mir. 20. 


-■'■ 


AprUa. 


Haailnry Areas. 




1 


1 


1 


1 


1 


1 


1 


1 


J 


1 


i 


1 


i'l 


1 1 




- 


3 
3 


1 


14 

■■ 

a 
2 


1 

■■ 
1 


'.'. 


e 

2 
3 


2 






:: 


2 

:: 

;; 


;; 


3 


" 


ei 

I 
1 

3 

1 
8 
1 
8 

4 

31 
2 

a 


12 

2 

2 


FaddiOEloa. 

SI. Oeoree, Hanover Bq." 

Wextmineler. 

St JnmcB, Westmiastcr. 

at Mnrylabono. 

St Pancras. 

Islington. 

St.Mury,StokoNewliieton. 

Hackney. 

at GileB and St Qoonte 

Bloomsbury. 
at Martin-iD-Uie-FleldA 
Btrond.t 
Holbora.! 
Clarkeawell. 
at. Luka. Mlddlesoi. 
LondoD.OtyoU 

Bothnal Green. 
WhiteQhopBl.|| 

Ltmclionae. 

Ulle End UM Towd. 

Poplar. 

8t SavioTir, aouthwark, 

8taoor(!c,3outliwiirk. 

Newlngton. 

St Olave, Soitliirark. 

Ratlieihithe. 

Ijimbelti. 

Biittorsea. 

Wandsworlli. 

□ombuiwell. 

Greenwich. 

Lewisbam. 

Woolwich. 

Port of London. 



I Lwlwaing loner lemiile (popnlalton. W). 



I Including Tower ol Loudon (popolation, B6S) 









SMiLL-POI— i'Midnurf, 




Wepkly Statnnenl. 2nd Qnarler. 1197. 


Sanitary Aroa^ 


(ItWll. 


Ajiril 10. 


April 17. April24. 


Mnyl. 


May 8. 


May 15. 






1 


1 


IVli 


|l| 


1 


1 


1 


1 


Lon-lon 4^1" 118 ■' 




.. 3 -.1 6 .. 3 




,KeTi=met™ 166308 .. 










Fulham 01338 .. 




..■..■ .. 


■ 






HammoTsmith .. .. 07,238 .. 




.. .. ' .. j .. 1 .. ! .. 






M 


Paidington ' 117,846 - 








■■ 




Chelora 08,353 






.. 






& 


StOcorgcHanovoraq.'.. T'.SBO .. 
Wi-iniiii-lci- .. .. 65,530 .. 




:: :: :: :: ::: :: 


■■ 


■•;■■: 




Sl,Jame^WeBtminste^ ..; 34.085, .. 




.. 


.. .. ■ .. .. .. 






• -1 


(StMarylebona .. .. ! U2,m .. 























1 .. 1 „ 








■■ 1 


BIStPanoraa | 23! 37» 








.. 1 .. 










iSjIslintflon ; aWpHB .. 








1 








.. 










.. 








.. 


^HaAoey | 1B8.606 1 










.. 1 .. 










T StMarUu-in-the-Flelda.. H.Blfl 




















1 Slrandt , 26,217 .. 

-ilHolljom; ' 31.043, .. 










.. .. ; .. 
























1 Clerkenwell ; 68,218 .. 


















M St. Lake, Middlesex .. i 42,440. .. 










.. 1 ..j .. 






VLondon. City OH .. ..1 87,'« , .. 




















Shorediti^h 1 124.008 ' .. 
















.. i 




Biithnasareeo .. .. ' 128,132 | .. 


















1 


Wliitechapell ,. .. 74,420 ' .. 










.. i .. ■ .. [ ,. 






St. Gtor?o-in-the-Eii«t .-1 45,706' .. 










■■ ! -j 




Limcliouse .. :. ! 67.376 ' .. 










■■ 1 -1 - 








UUe End Old Town .. 1W.583 .. 


















Poplar 166,748 ., 




















3L Bavionr, Sonthwark .. 27.177 „ 










..!..' .. 










St. Qeorge, Boathvaik .. ' 50.713 .. 




















Ncwington ; 116,804 .. 










.. 1 .. 










St Olave. Soathwark . , 1 13,723 , . . 




















BermondEoy 81,882 .. 










.. 1 ,. 


,. 




.. 




Kotherhlthe 30,255. .. 




















Lambeth 37^203; .. : .. 








1 .. 








H 


Dattersea 150,658 .. . .. 




.. 1 




.. ..! 1 






■■ 


S 


Wandsworth .. .. 160,043! .. ■ .. 

Camberwell 335,344 \ .. . .. 

aroeawioh j 165,413 1 .. 1 .. 




- '. ^ 






.. j 1 










Lewieham 


92.647 .. 
























Woolwich 


40fl48| .. 


























Plnmttead .. .. .. 


52.438 i .. 


























Lee 


36,103 ,. 


























Lportot London .. .. [ .. 1 l 












1 














'""ISSSIS 


SSE 


s 


slan 
mCpo 


^& 


^j^ 


"t, 


gUld 


dlsT 
rtarli 


;s" 


Cpop 
popn 


nlatlo 
JaUoD 


"« 



SMiU^POl-eou timud. 






3».' 




»y22. 


Maya). 


June 6. 


I..,u. 


J...1.. 


Jnne.U 


July 3. 


Saniiiirr Aiiaa. 


1 


$ 


1 


1 


1 


1 

1 


1 


s 


ll 


~2' 


i 


hi 


1 1 




3 












:: 
] 


J 


2 


■■ 


:: 

:: 
:: 

:: 
:: 


;; 


36 

3 

1 

3 


■■ 

:: 


WI'iiliilslralliK (himti/.) 

Kensington. 

Fnlham. 

Paddington. 

ChelHia. 

St. George, Hanover Bq." 

St, James. Wcstminalar. 

Hampstoad. 

lalington. 
StMary.StokeNewinglon . 

St. Gllea and St deorge 

Blooms oury. 
St. Manin-in-the Fields. 
Strand.t 
Holbom.; 
Clerkeawell. 
St.Li;ike,Mlddle>tejL. 
London, Oltyotl 
Shoreditoli. 
Batbnal Qreen. 
WhitecbaiieLI 
St-Qeorge-in-lho-Bttst. 
LimahonBB. 
Mile End Old Town. 
Poplar. 

St. Savionr, flouthwark. 
St. George, Southward 
Newingtoa. 
St. Olave. Sonthwark. 
Bermondsey. 
Rothorbithe. 
Lambeth. 
Butter^a. 
Wandsworth. 
Camberwflll. 

Lawtshara. 

Plumatead. 

LOD. 

Port d( London, 



tadlndlBg Innv Temt^ ([lapulBtloD, K\ 



lacluding Tower ol London (populatioa. 86d). 



H2 



I'o|.ula. . 

. i 


fft-cklySlntetnent. Sri Quart 
la July 17. 1 July 24. ' July 31. 


■7.1897. 
AUB. 7. 


An|!.li 


1 5 ; 1 1 J 1 1 J 1 1 


1 


i 

1 


lij 


LoDdon I'-'llK 


B .. 1 .. ; . i 1 . i , 




, 1 


1 

S 

S 

1 
5 

X 

I 

i 

i 


AdmiHltlrulhv Cu-ii'lyi 

KcnaiDHton 

Fnihnm 

CbcLwa 

St.Qoontc.HiinoiirSii.*'.. 
WBBtmlnalfiT .. .. 

'St. Wiirylcl«no .. .. 

H»-'»"--"l 

at.Panpros 

MlngtoD 

SLMary.StokoXeTinfton 

Hocknoy 

at. QilPB nnd 8t. Oconre. 
St-Manin-in-tho-Fipldt... 

Slrondt 

Holborn: 

ClorkuDwell 

St.Lnkp,Ulddlo»ei 
London, Cily o[( .. .. 

flboroditch 

BelhnalOroen .. .. 

Whitci-hapcll 

SLOeorgi-iQ-tbt-Knil -- 

LimuhouhU 

Mile End Old Town 

Poplar 

St Saviour. South wurk .. 
St Oooigo. So Dthwurk ■ . 

KcwJngton 

StOlftvc.Sonlhwntk .. 

Eothcrhitb* 

Lambetb 

Battoreea. 

WandsTTortb 

OamborweU 

Lowleham 

Woolwich 

Plumrte*! 

Leo 

Fort of London 


l'l,B3tt 
lf7,23e 
lITJthl 
W^-.3 
79,r«. 

■nm 

1J2,4M 
118.416 

■mx9 

31H.14.1 
30,036 

i»8,«oe 

14.816 

«a.:'i-i 

3T.0B3 
124.00U 

ia).i3a 

74,4at 
4i.7l« 
5".37fl 

16«,74tl 
27.177 

r*.71:.> 

lls,SU4 
12.7S 

»4,Ba:' 

27f..1»3 
IS«,558 

i5e.gu 

2K.3H 
iej.413 

40348 
fia.4M 
SB.103 


:: 

■■ 

■■ 


:; ;; 

.. j .. 

- .. 

.. 1 .. 
.. . 

1 
;;i ;; 


'■'■ 


" 


:: 

■■ 




;; 


.. 







! Jnowdpa St Pmots. Weslmingtor (population. 233). t InoltuiJuB Middle Tcmnle iDoimlatiaL' 

t iDdod ng Gray-B Inn (ponolation. -M), Lincoln's Inn (population, ^), OhMtorJ^SfioSSSSSLl 

BtaploIan(populalion,fl),andFuml*-al'sIno(popnIalion lal> "- r>™noo»e ipopolMim, 4. 
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WeeUy StulBinent, 3rd Quarter, 1887. 


Totals for 




r.ai. 


Aug. as. 


Sepit 


Sept-ll. 


Sept. IB. 


Sept.lii^ 


Oft.;;. 


Stuiltnry Arcuf. 


1 


J 


1 


1 


s 
1 


S 


1 


lil 


If 


Ill 


1 


1 






- 




" 




; 


:: 


:: 
:: 












9 

1 

i 

1 

1 

■■ 

:: 
:: 


a 


LDDdon. 
Konaington. 

FiiddingtoQ. 

OhelBfla. 

Bt. QoDrge, Hanorer Sq,» 

Wo8tiiUQ«ler. 

St. James, Wwtminatar. 

St. Miirylobone. 

HumpModd. 

at, Pancnia. 

Ltlington. 

Hacknej. 

Bt. Olle'') and St Oooree, 

Bloonnhnry. 
HL MBrtin-in-the-Floias. 
Stmnd.f 
Holbora.; 
ClerkenweU. 
St. Loko, Middlesax. 
London, Oity ot.J 

Bathnal Qroon. 
WhituoliQpDl.l 

Mile End Old Town. 

Poplnr, 

Bt. SaviOQT, Bontli-wark. 

S[. Qcorgo, Sonthwark, 

No^flnirtan. 

St. Ola™, Sonthwark. 

BsrmandHBy, 

EothBThltho. 

Lamlieth, 

Green wieh. 

Woolwieh, 

Lee. 

Port ol London. 



I Inclndlng ToweT at London (population, ees). 



SXALi^poi— fonlinuAl. 



eeUy Stolement, 1th Qn&rter, I89T. 





Banttury Are^in. 




0... 0.,.,.. o.t...,o,..t.:.. 


-■•■I-""- 


Nov. 5 










1 ~ 






1 


1 S ii s i III 


i \% 


r-t 


1 


- 






















1 J 




J 1 




, 




.. .. .. .^ .. 










Eenalneton 


msoi .. 










■■ 1 




Fnlhum 

nammoramith 


91JS» 
973B 














■s 












^ 




mm' 








■■ 1 


p 


CUelaea 


Mjas' 












St-Qaorge, Hanover Sq.*.. 


79^ 












Wfflrtroinfltor 


55,?M| .. .. 










■■ 1 






24JW5| ., .. 













fSt. MBirletono .. .. 


u%m\.. .. 


.. ; .. , .. 








- 1 




ei,iie .. .. 












i^lst-rancras 


23W7b' .. .. 










5 Mington 


3iH.mi .. .. 








■■ 1 


fc St-Mttpy.fitokeNewingtoQ 


mm 














[.Hackney 


meoB 
















St. Giles and St. QoorBe, 


39,782 














St. Mutla-in-the-Fioldo , . 














1 


i^eiB 












Stmndt 


25,217 








■■ 1 


Holbom: 


HD43 










ClerkeQwell 


B8,31fl .. ! 1 .. 






■■ 1 


<J 


8t.Lako.aLddl_-seE 


■4WW ., ! .. ..1 .. 








London, City of 1 .. 


37J83 ..I ■ ■ .. .. 






.. 1 




Shoroditch 


134,009 1 .. ' .. 






■■ 1 




BaibnalareoD 
Whitochapell 


121(,L12 
74.120 




I 












iJ 














St. Qeorgo-in-tha-KBJtt . . 


iB.m, . 










.. i 




Mile End Old Town 


S7J76 
107,5Ba 


















■ ■ 














Poplar 


1B6,7« ,. 


- -. 












81.8ftviour,flonthwark .. 


27.177! .. 














St. George, Soattawark . . 


SB.713 ' . . 














Newington 


lliflW 1 .. 


.. ■ 1 .. 














St. OlBYo, Bonthwark .. 


12.723 .. 
















BeriiiOQdB8i' 


81.683 .. 


' .. 














RotherbithB 


394SS .. 














J 


Lambeth 


275203 .. 




.. ■ .. .. ' ., 












i 


Battonca 

Wandsworth 


150.658 
15a«2 










1 














. ■ . 






•£ 


Greenwich 


235.341, .. 
165.113 .. 






" 


.. .. ,..] .. 














■Woolwich 

Flnmetead 


10348 
52,138 
































1 .. .. 










Leo 


3ii.lU3l ., 












■■ 






















1 




- 





















■InctnlJagatPetera, Westminster (papnlation. 235). t Indnding Uldlls Tenn pie (popDlatJOi, > 

t Ineladlnii Qray'H Inn (population, 2j3). Lincoln's Inn (popnlatlon, 27), OhurUrilOnu (population, U 
Staple Inn (popolatioa, 31). and PnrDlvarB Inn (popmaUon, 121). 
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m^^TOT-...u..M. 




Weekly Statement, «h Qmrter, im-t-oi>l!«iied. 


Totals for 


(Jrond 

for Year 
1897. 

iil 




■.37. 


Heci. 


Doe.ll, 


Doo. 18. 


Doc, 25. 


'iiV' 


Saoilarr Areas.'! 


1 


I 


1 


1 


1 


1 


1 


J 


1 


1 


1 


1 


1 




.r 










II 


■■ 






1 




1 
1 








London. 

(AdmiiiMrallre Coiinly.) 
KcnainRton. 

Ch^Aliiea. 

fit. George, HRnover 9q.* 

WestmlDtter. 

St Jamoa, Wegtminator. 
St. Maryletioiie. 

St. Punaraa, 

iBlington. 

BtMary,atokeNewlnetoD. 

HuckBPy. 

St. Giles and St, Oeorge, 

St. Martin-in-the-FisldB. 

StrHna.t 

Holborn,: 

ClcrkonwolL 

St.Luke.MiadlBB<w. 

London, City or.» 

BelbBftlGrBea. 

Wliitaehapel.l 

St George-in-thB-KoBt. 

LimehonBa. 

Mild End Old Town. 

Poplar. 

St Savlonr, Soothwark. 

St <iBari;e. South wark. 

Newlnaton. 

flt. OlttVE, Santhnnuk. 

liotherhltho. 
Limbetli. 

Cambarwell. 

Qreonwioh. 

LowiBham. 

WoDlwieh. 

Plnmstead. 

Lbo. 

Port o( London. 



a Templa (papnlBtion, 96). 



I iQolndlns Tower of Iiondoo (popnlatloa, 8«8X 





PopnLi- 
iiaili. 

llT^Mtl 
fv-,Ji»l 
08.416 










Scarlet Feveb. 
















S.niUryAr™. 


Jan... 


J.n.l,.. 


Jan.-JS. 1 Jim.30. 


F«b.6. 


Feb. 13. 




Ill 

5 ., 

27 1 


ji 


1 


1 


1 


1 

1 


1 


1 


1 


i 
1 


Lo 

M 

E 
3' 


ndon 

fnlham 

raddinglon 

Cholwa 

WeHlminstor 

.St JamoB, WoMlmlni'Cor .. 
SiSInrytebono .. .. 

Hamiwlfwl 

BtPttiuTsa 


11 

8 
fl 

in 

9 
2 
2 

3 

8 

4 
2 
19 

i& 
17 

1 


IS 

'■'■ 
2 


m 
11 

15 

n 


u 

1 

3 

1 

.. 
I 


Ml 

U 
Id 
a 

s 

E 

" 

3 
IB 

2 
6 

S 
B 
3 

10 
10 
S 

4 
31 
13 

3 

3 

13 
4 

IS 

13 

n 

V 
31 

3 
1 

3 




1 
1 

1 


336 

IS 

7 
B 
13 
6 
S 
3 

4 
i 
13 
SO 
2 
19 

a 

1 
i 

2 

11 
12 

4 
5 

13 
3 

7 
3 

a 
as 

23 
SI 
23 
IB 

i 

e 


M 

3 

1 

1 

1 
1 

1 

1 

1 


318 

: 

G 

7 

3 

21 

31 
3 

4 

a 

3 

t 

10 

1 
( 

9 

4 

31 

It 

IS 
U 
8 

1 
* 

1 


17 


BtMary.SlnkuNowinEton 

rat. Giles and Bt George. 
BtUftrlln-iD-lbc-FidclR.. 

Holbara: 

Clerkenwell 

St. Luke, MiddlfBcx 
Ijondon.Cttyore .. 
Bhoreditch 

Wljitcobapell ,. .. 
St. Georne-in-the-EiiBt .. 

LlmehoMO 

Mile End Old Town 

Popl"' 

Bt. Fliivlour, aoulhwark .. 
at Georue, Sonlhwiirk ., 

Newlngtoa 

3t. Olavc, Soathwttrli .. 

Bermoadnoy 

Rotherbithe 

Lambeth 

Battareea 


S0,n3B 

mm 

39,782 
I4.S1U 

ai;;i; 

68.^111 

9a.44o 

134,00ft 
120.138 
74,491 
^5,785 
D7,37a 
107,592 
10fl,74« 
?7,l7r 
50.712 
1I5.BPJ 
12,72:1 
S4,«n2 
311,2,15 
37533 
160^58 


2 

3 

2 

14 

» 

1-2 
10 
10 

V> 

in 

-I 

4 
3 

i 


■■ 

I 

1 

1 


6 

.. 34 


5 
1 

1 

I 

"t 

f 
I 

1 




LBwisbnm 

Plnmrtofld 

Port of London .. .. 


11^,413 
fl2JI47 
40,8 in 
52.438 
3U,103 




B 

s 







Ineliiding Bt Feten, WtMtiiilnikT (poiiDlBtloii, S36), 



t Inolndlns Middle Tempi* (popuUla^ A 
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SCAKLET P.y,.n-,™.-„.e.. 






rotals tot 




Veb.30, 


Feb. 27. 1 Mar. 6. 


Mar. 13. Ma,r.20. 1 Mar. 27. 


Aprils. 


HaDltary Areae. 


1 


1 


1 


1 i 


■3 


7~ 


1 


1 


i! i 


1 

s 


1 


1 


1 


i 

1 




s 


o 


Q 6 


q 








a 1 a 


n 


o 




Q 




BU 


u 


321 


10 


371 


"7 


SB8 


le! m 


"7 


302 


^ 


399.10 


4^01 


16B 


London. 
































(^dHilifslmld'e OiHBftf.) 


S 












11 




" 
















7 


1 








1 


e 




3 




3 




7 




103 


4 




9 




a 




5 




7 


1 


a 


:: B 




4 




S9 


s 




7 




10 




i 




3 






■ 







4 




07 






B 


1 







12 




11 








11 


1 


4 


!! ! ftt 


7 


ChBlBcn.' 


a 




i 




2 


1 


s 




s 








5 


41 


a 


St. G sorgo, Hanover Sq.* 


2 




3 




^ 




1 




I 




J 




* 




e 


1 


Wostminstcr. 


s 




2 




7 




3 








3 








00 




31. Marylalxinfl. 


4 




& 




4 












S 




2 




45 




HampBtoad. 


u 


1 


13 




S 




11 


1 


11 




18 


1 


10 




173 


s 


St. Pancras. 


27 




23 




22 


I 


31 


3 


38 




18 


3 


15 




33fl 


la 


Idington, 


1 




3 




i 




I 








a 




4 




31 




HtMary.StokeNewlngtoO. 


14 


i 


SO 




n 


s 


Itl 


1 


11 




25 


1 


14 




371 


u 


Hackney. 


e 




1 

1 


J_ 


^ 




* 








" 




1 




8 


^ 


St. ones and SL Oeorge, 
St. M™ n-in^the-Flelda. 
3trund.t 


2 

8 

S 




1 




3 




S 








3 




* 




31 


2 


Hnlborn.: 




,. 




./ 


.1 


3 








I 




\ 




29 


1 


StLnlie.Midd!esexL 


1 




2 








1 


.. 








1 


4 




U 


3 


London, Oltf of.t 


8 


I 


8 




7 




1ft 


.. 











a 




119 


B 


Bhoreditch. 


11 




6 




Ij 




11 ' .. 






13 




i:i 




130 


3 


Betbnal Groen, 


B 

I 


1 


J 




_; 




* ■■ 






4 
3 


'[ 


5 
1 




74 


3 


WhitflohapBl.) 

Sl George- in-the-Eabt. 










5 
















67 


1 


LimehonBB. 


6 


1 


9 




10 1 .. 


It 






7 




IS 










• la 




13 




11 ' ,. 


13 




15 




18 




14 




W 


B PDplar. 










2 




i 






1 


1 




4 




SB 


3 


St. Siivlonr, Sonlhwarfc. 


6 




1 




3 




i 




B 




2 


■■ 


5 




56 


2 


St. George, Southwarh. 


I 




18 

1 




13 




' 


.; 


B 




1 




U 
4 


2 : 117 ' 
.. ' 14 .. 


Niiwingrton. 

St 01avu.SauthwBrt 


B 




B 








4' .. 


1(1 


1 




1 


9 


.. ^Oj 4 


BermondBoy, 


i 




4 




1 




.. ' .. 


2 




9 




3 


.. , 25 ] 1 


RotherhitliB. 


so 




25 




Si 




H 




211 








22 


1 , 27il i 11 


Lambeth. 


18 




la 




10 




E 


.1 


22 




53 


1 


13 


1 1 35fl i 10 


Battaraea. 


Ifi 


2 


26 




9 




17 




ai 




IB 




15 


.. ' 248 1 10 


Wandflworth. 






25 




11 




Ifl 




is 




a': I 


2S 


.. ' 255 1 


Camborwell. 


i 




e 




7 
1 




10 

7 

a 


1 






ij: 


4 

4 




321 ; 5 
70 ■ 3 
21 .. 
53; 1 


LewJaliam. 
Woolwich. 
Plnmatead. 


5 




4 




21 .. 
















33, ,. 


Lee. 






3 




4 „ ] 1 














7 ' 


Port of London. 


»2§ 


WSteSSsif 


). Lincoln's Inn (popa a 




S^ 


llDS 


Inner 


Ten 


ple(p 


opu 


ation 


j^polat . ) 






llDC 


udi 


bTo-. 




ILOD 


Ion 


popnlatioD, 868). 











Popnl.- 






Weekly Stkteneat. 3rd Quaiter, 18(17. 


BultuTAnu- 


(IBSl). 


JnlylO. 


Joly 17, 


Ju1t34. 


JolySL 


-'■ 


-H 






1 


1 


i 


1 


1 


1 


1 


1 


1 


1 




1 


London 


»,Ba,ll8 


■«8 


IB 


ai3. 13 


573 


l» 


m 


18 


4W 


u 


M8 


IB 






























f Kensington 


IDWOB 










10 




18 




10 




18 






Fnlharo 


Bl,eM 


4 


1 


IS 




ti 


1 


18 


1 


a* 




S3 






1 




87J39 


i 




s 




11 












1 






1 


Paddington 


1I7JM8 


13 




33 


1 


IB 


I 




S 






• 






Oheb™ 


', WJ53 


e 




u 


1 


17 












17 






Et' 


Bt Qeorst, Huiovor Sq ■ . 


■ 78JBg 
55.53B 


3 




'\ 




B 






I 






! 

e 


1 
1 




■Jtfi»i 


fl 




s 


1 


S 












7 






142.4W 


e 




V! 




e 






1 






t 


1 


^ HunprteBd 


e8,iia 


t 




8 




s 


a 










* 


1 


SlstPaacnw 

glldlngton 


3M.3TB 










« 






3 






19 




31fl.m 


31 




23 


t 


36 






i 




8 


» 


S 


jS SLMary.StokeNairiiiiton 


30.936 


3 




i 




e 












1 




iHackaer 


mm 


3* 


a 


31 


1 


IB 


1 








1 


34 


1 


/Bt. Giles and 8L Otorgit 

1 StManin-ln-tho-Flelds. 


3»,782 
11.818 


^ 


1 


• 


1 


e 


1 










S 


■• 


1 atrandt 


26jn 


3 




7 




9 






", 






3 




^<HtiIbom: 

1 derkanweU 


31,W3 




I 


1 
















3 




B6;iie 


fi 




Si 




U 






.. 




1 


8 




Loi>doii.01tTor( .. . 


t2.M0 


fi 




7 




T 














1 


37,583 


1 




1 




1 




t 


.. 


1 




i 






8lK*«Utoh 


134,l»9 


IS 




IS 




16 




U 


1 




1 


13 


3 


1 


Betlmal Qreen .. . 


139,133 


la 




IS 




16 






a 






W 




Whlteehapoll .. . 


ji.m 


^ 




SI 




19 












16 


1 


Id 




15.7»5 







1 




U 






.'. 






1 






S7,K« 


7 




» 




ID 






1 


10 




S 




Mile Knd Old Town 


107.592 


18 




SB 




IB 








18 




18 




'.Popl" 


lt».7*8 


3S 




IB 




S4 








» 




IB 




^ Saviour. Bonthvark . 


27.177 


B 




a 




4 






1 


S 


„ 


E 






Bt, George, Sonlhwark . 


5B.713 


S 




H 


1 


B 








9 




» 






Newinitton 


1I5,MW 


IB 


s 


13 




17 








a 











8t.01»YD.8onU>wark . 


I2.72S 






3 




2 








1 














^M2 


4 


1 


4 




13 








10 


1 


< 






Rotherhitlie 






S»J55 


9 


1 




1 


7 








8 








-, 


Iam1»th 






37533 


U 


3 


W 


a 


38 








81 




19 




: jBattoi™ 






l30.,'i58 


39 


3 


ai 




3a 






.'. 


30 


S 


37 


1 


I 


WandBworth 






lUfiH 






88 




SI 




3« 


1 


23 




SB 




■E 








B35,3M 


17 




35 




is 




U 


1 


33 




9 


1 




Qrsenwich 






16e.413 






IS 


1 


le 




1» 


a 


14 




13 






Lowishiuu 






»2.«7 


fl 








4 




1 




" 




1 






Woolwieli 






M,B48 


4 




I 




8 




u 




U 


s 


1 












S3,1S8 


4 




4 








■ 




e 




S 






Lea .. 






M,ira 


s 












7 




8 




I 




1- Fort or London 










1 






















•InolDdUuS 


Prt« 


rtWB 


itminstor ( 




tlon. 






tiD 


htdi 


uHU 


dliT 






n. 
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HCABLXT Vsvui-conHttutd. 






Waefcly Statement, Jrd Quarter, 18fl7-<timi(ji Mi 


ratals for 










3rd 
Qnartor, 
1807. 




Amr 


SL Ang. Si. 


Sept. 4. 


Bept-n. 


3opt.lB. 


Sept. 23. 


Oct. 3. 


SanitarrAraM. 


1 


•1 


J 


1 


<^ 


1 


1 


1 


1 


1 


1 


ill 


1 


i 
1 




































ta 


IS 43B 


IB 


616 


" 


5S1 


10 


008 


3S 


787 


19 


770 


19 


0989 


J15 


London. 
(Jdm/ni-tmiiM Coufllv.) 


u 

13 


.. W 




1» 


1 






26 




30 




48 




m 


3 




.. 10 




S 


3 


20 




S7 




31 




17 








Fnlham. 




10 




g 




a 




4 




14 




IT 


2 


103 


3 


HammerBmith. 




4 


2 


e 




7 




14 




W 
















1 10 










.. 


7 




13 




14 




145 


3 , CbalBea. 








3 




4 




e 




4 




B 


1 


46 


2 


at. George, Hanover Sq." 




7 


^ 


10 

s 




s 




3 
B 




3 


■; 


10 




60 


* 


WestminBtaf. 


14 


S 
i 


1 


5 
2 


\ 


; 




5 




3 




U 




113 

48 


3 


at Slarrlebone. 
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at.tieQrse.Soatbwark. 

Ni'wington. 

St.Olflve.Souihwwi. 

BonnimdBey. 
Rotherhitho. 
Lambeth. 

Wandsworth. 
CftiiiberwelL 

LewtBbam. 

Woolwioh. 

Plnmatead. 

Ue. 

Fort of London 



f-XnalndlnB laner Tnnple (population, 96). 
1«M1 



jr of London (population, 868^ 



Kntbuc FBTBB-i 













Woskly WntPmMit, Srd'Qnttrter, 18BT. 








Popula- 






Kanllary *r«u.. 


tlB»U 


July 10. 


July 17. JulyJ4. 


JnlySl. 


AnB.7. 1 Aas.U 




























J:| 


1 


|l| 


1 


1 


1 


1 


1 


J 


1 


iMdon 


4 W,ll« 


n 


S 


.11 


« 


Srt 


fl 


« 


3 


« 


„ 


77 
































i-KmrnngWa 


100308 


1 






1 




1 














Fulham 
























































117,S« 










1 














a CUeUes. 


M.:;a 
























B' 8t.OBorBB.HanoverSq*.. 


m?» 






























1 
























Sl,Jttm«^W83nnln-ler .. 




1 


1 






2 


















143,«H 






. .. 
















? HamprtEsd 


89,-H« 








1 


















■•3iyt» 


It 


] 






It 












10 1 


a tsUnston 


31fl,l« 










R 














y. StMary.StolnsNewlngton 


39,936 


























(Hacknoy 


ltW,80« 


1 
















































































IJstrondt 

— ' Qolboni: 


U,BI6 


























2S,21T 


























B4,(wa 


















































1 Bl.Lnke.Midd!eBOi 


J2,«a 
























VLondOD, City of ! . . 


37j-«3 






1 


















i-Shoredltoh 


154J)Q9 








, 
















J Bethnal Greon 


12a,132 


.1 






















■| Whitechapoll -. .. 
S< 8L OeorB^-in-thL'-EnsI .. 


74,420 


1 






3 








































S Lit^b^nie 

" Mile End Old Town 


C7.578 


2 










.. 






































LPoplar 


1M.74B 


-1 


1 






2 


















rst. Saviour. Sonlhwark .. 


27.177 










ii 


















BtGeorga.Bonthwurk .. 


.'iH.712 


1 








^ 


















NewiDBton .. 






1 
























8t Olavo. Southwarlt .. 


12,7:a 




























Bermondaey 


S1.IJ82 










1 


















Eolherhithe 




























■K 


lamlMtli 






^ 






1 


















BiLttersea 


]30,n5» 


























a 

a! 


WandBwDrth 

Orcenwloh 

Lflwiiham 


156,W2 
23r)314 

1.1:^41.1 

"-*17 
■lil,S4B 


1 

1 

-. 








3 

1 
3 


















Plnmatead 


■^■iAM 1 3 




1 






































" 


' 




.^ 


Port or London 










■ 











•In:-ltidi 

; Ini'lu'linii Gra5 a Inn . _. 

Stnple Inn(popiilifion,21), ;ina Fi 









1 ESTKHia FBTBB-confi 


uerf. 








Weekly 


Statement, 3rd Qoartor. im-'onlin aid. 


3rd 




kxw.31. 


Aiifr. 38. 


Sept. 4. 


BBpt. 1 


1. sopi.m 


Sept. M. 


*"■ 


Sanltwr Areiia, 




1 


1 


1 


1 !l 


1 


h 


1 


1 


I 


1 


1 
1 


1 


i 

1 






IS 


Be 


12 


K 


7 


M 


6 9i 


3! 


IJB 


14 


lis 


is 


«55 


135 


London. 


f ^ 

f ' ^ 


"l 














1 






1 
1 

3 


1 
1 


SI 
U 
11 
II 


J 


Kensington. 

HammerHmlth. 
Paddinpon, 


r^ 






















1 1 .. 


1« 




ChBlaea. 


E "^ 














• - 








3 1 


': 




at George, Hanover 8q.» 
















1 












4 




St. Jamas, Westmlnstar. 


i '' 














. 1 B 








1 




J« 




St. Morylelioiie. 
























1 


.. s 




Hompatead. 


1 V 


^ 












S 9 












7li 






It 






3 




' 




ll ' 


S 


" 




7 
■i 


I 


■18 


13 


iBliDSllU.. 


i 


1 
1 




2 

I 
1 


:: 






2| B 

, 1 , 


H 

1 
1 


17 




3 

1 

s 
1 

1 




73 
13 
3 
7 
7 
20 


11 


St. Giles ajid Bt, Georgo, 

Bloomsbury. 
St. MuJ-tm-in-tho-Ficlds. 
atroncLt 

Clorkenwcll. 

St. Luke, Middleeez. 

Londun, City oti 




f 


4 


? 








1 ' 7 


1 


3 ' 2 


4 




-H 




Shoreditoh. 






; 






1 




1 ■ 2 






3 
-i 


' i ^;; 




Bethniil Green. 
White.ibapeL| 






















'i 


.. IIP 




St; Oeorgo-in-the-EiBl. 


, 




















1 


.. ai 


























■i 






MiiaEndOldTown- 


' 








- 






'.: 


a 


; .■ 


" 


.":': 




Poplnr. 

St, Saviour, Sonlhwark. 


t 


a 








J 






1 


' 1 


^ 


■■ 


3J 




Newinglon, 


, 










1 


2 1 




1 




1 




ill 




Burmondsoy. 
























i 








ItQtberbittie. 




I 




















5 








Lambeth. 


















1 




1 


2 




23 




Bttttortraa. 


: 


I 




1 
n 




1 






g 




■j 


5 




36 




Camberwell, 


t 


I 








1 












I 




11 




Lewtsbam. 
























■i 




tl 


1 


PlumBtouiL 




















■i 




1 




1 




Loe. 








- 


■" 
















.. 


'' 1- 


PoHofLond™. 



■fttar Inner Temple (population, 96). 



I iDcladini Tower oE London (popnlatkiD, 883). 



•Konslngtcin .. .. 
FnlhoiQ 
Hammarnnltb 
PnddinBlon „ 

Obel>«a 

Hi Qeorgo, Hoiwva' Sq.* 



BtJftm 
fst. Uoirleboae 



g IStPttncma 

5 iWinflon 

S I StMOTf. Stoke NewlnsloQ 
(.Hukner 

rSt. OUu and St. aeorga. 
J Bloomsbor]'. 
g St Uaitin-iii-llie.Fio1dB 
~ Btrandt .. .. 
^<nolboniI 



(WhltPoliBpell 
8L OB0nTo-ta-tli»-EBit 
Llmsbouio .. 
.MtlaEndOldTowD 



-St. SaTionr, Sonthwark 

SL OeoTge, Sonthwark 

Nowlnalon .. 

St OlATl. Bonthwork 

Benuoadser 

Rothertaithe 

Lamlieth 

B»tterPBft 

CamlnrweU 
QresQwlcli 
Le^Bbam 
Woolwtoh 



PopulO' 
tfop 



11T.M8 



!I1DJ43 

SCflM 

30,712 
35^7 
MJ1« 



mm 

12fl.l3-J 
74.'l:iD 
t.MUo 
57410 
107,583 
lBfl,7« 
27.177 
S»,713 

12,rJ3 
B4.682 
39,'J5ii 
715303 

16a,»43 
3aiiJ44 



62,847 



Entedio Tzvrq -> 



Weekly StaMment, ttb Qnarter, UBT. 



If S I 

□ o u (5 






• feulndjM m. Pjstor*. WertmlnWer (gmoLition 336). 



Bt Fster*. Wmtmlnater (popoliitlOD, 33fi). t laalndliis Xlddl* TMnnto (DOinilatloB 

"Tt,* Inn (popntation, m\ Lincoln-| Inn (popnlaWon. 37), OhartartwOM (prntSatlaiLl 
ipnlation, 31), and Pnrai™l'« Inn (popolatlon, IM), \»-*v«i-M™,i. 
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EntbBIO FBVETl-'-nntliiiieil. 




Weekly Statement, 4th Quarter. l8B7-^o« <(»««<. 


4th 

Qnarter, 

1BB7. 


Giand 




tev.^. 


DBO.t 


Ddo.11. 


Dec. IS. 


De..25 


Jbd^I, 


SarHtury Areas. 


1 


1 


1 


1 


1 


1 


i 


1 


1 


1 


i 


1 


1 


1 


II 




5 

.a 
1 

1 

• 1 

e 

1 

. 6 

I' 

i 
S 

1 

4 

; 

1 

1 


1 
a 

3 

i 

2 

- 


1)2 

! 

a 

5 

7 

7 

8 

■■ 

-1 

I 

I 
4 

S 

7 

5 


15 

1 

.. 

■■ 

1 

a 

2 

1 
■■ 

1 


77 
3 

3 

1 

13 
B 

1 

5 
1 

I 

2 
4 

■ 




a 

3 

1 

2 

1 
1 

B 

i 

3 

I 

1 


1 
■■ 

s 

3 
■2 


3 
1 

1 

3 

1 

1 




53 

I 

'l 
1 

5 

S 

i 

2 
3 

.. 
■1 


14 
1 

1 

1 

1 


1,131 

47 
18 

17 

14 

7 
10 
101 

13 

31 
il 
19 
33 

18 

iTi 
]fl 

ei 
3S 

35 
70 
40 
13 

in 


33S 


3413 
33 

4a 

40 

13 

32 

35fl 

2119 
33 

fi 

ao 

3S 
41 
107 
5S 

liMi 
40 

in 

(32 

96 
US 

ia 

!8 
11 


12 

fl 
14 
10 

i 

3 

n 

6 
33 

10 

1 

n 

20 
17 

1(1 

30 
10 

1 

33 

la 

39 

1 

3 


Polham. 

Paddlneton. 

Chelsea. 

aLOeoraa, HanoierSq." 

at. JamfB, Wertmlnalor. 

St. Moryloliaiie. 

Hftrnpstaad. 

at, RincraB. 

lalineton. 

St-Mary^tokeNewi nglon 

Hnokney. 

at. Gllee ODd St. OM>rg^ 

Bloomabury. 
at.Martiii-in-the-Field>. 
Slraud-t 
nolborn,: 
CltrkenwelL 
8L Lnkd. Middleaei. 
London, City otl 
Shorcditoh. 
Bethnal Grafln. 
WhltecliapGl.l 
St. GeorKo-iQ-tho-EaM. 

Mile End Old Town. 

Poplar. 

St SttTiour, Sonthwark. 

St. Qooree, Soathwark. 

Kawlngton. 

St Olftvo, SoQthwark. 

BormoadBej. 

lambDtb. 
Batteraeo. 
Wanda worth. 
Cam bar well, 
OreoDwich. 
LBwiaham. 
Woolwich. 
Plmnatoad. 

PortofLoQdon. 



liolikltiig Inner Temple (popnlstioa, M). 



I InclndlDS Tower ol London (popnlatiou, S*S). 



SiHPLB CoKTimraD Fbtbk. 



lAdntmUtrolla 

rKendntitoD 



Oauali 



I 4^2J1B 



91.6311 

X I Hsmmarjiuith ^.2^ 

IJpaddiiiBton 117^48 

fi St Qeorge, Hanover Sq.*.. I T8,G9fl 

WntmlDnet 5.'i.539 

ISCJomeA, Westmioater .. 'MflO^ 



("St Harylebone 

t I Hampstead 

IJstPiiionB 

3 llalington 

B St. Mary, Stoke NewinKton 

IHftckney 

'8L Otlffli and St Oeonro. 
J I Bloomiibnry. 
I St, HarUD-ln-the-Flelds . . 
SlstrondF 

81 Holbotn; 
OlerkaDwell 

I a(.Luke,Hlddlenx 
lloiidoD. City off .. 



J Bethoal Oreea 
i Wbltechapell 
S-! 8t Georso-ln-tbe-Bast 
■ Llmehoiue . ■ 
MOe End OM Town 



U2,m 

ee.4is 

334,379 
50,838 
3»,TB2 



fiTJTfl 
107JW3 
168,748 



Weekly Stalemml. M Qoorter. 1S97. 



I I 



'8t Savlonr Sonthwart . - 37.177 

3t George, SoQthwark ,. ,'iB.712 

Newingt™ U.iJtOI 

St.OIare,Bonthir&rk .. ' 12,723 

Bermondmy 84,683 

Rotherhlthe m2S6 

I^mbeth 375^03 

Battersea ' IKSSH 

Wandnworth 1S6,9J2 

Camborwell 33.^344 

Oreenwlcli 103,413 

Lewisbam 93.A47 

Woolirtob ' 40.84K 

PlDmstead I B3.436 

Lee .. ... .. .. 3e,in» 

, Fort ot London 



I I 



J I 



■ Indndlng Bt Petan. WestmiDster (poinilstlo 
t Including Middle Temple (popnlatton, 96). 



[ 




















- 














9ISIPLB OONTlNnBD FHVBll— .'««((« Un(. 






Totals lor 

1 1 




Feb. 20. 


Feb. 37. 


Mur.e. 


Mar. IS. 


Mar.m 


Mar. 37, 


Aprils. 


Sanitary Areas. 


i 


1 


1 


1 


1 


3 

1 


1 


i 


1 


1 


- 

:; 


.■ 


1 


1 










'.' 


;; 
■■ 




i 




G 
3 




■■ 


■■ 


-■ 


1 
■■ 

G 
3 


1 


LoDdOD. 

(Adininiiiratim CountV-) 

FulbQin, 

Paddineton. \ 

Ohelaea. 

Si Gaorgo, Hanover Bq.* 

WcstmiDfiter. 

St.Marylobqne. 

HampEtead. 

St-Panora*. 

Minion. 

St.Mary.Btol[eNewiiiston . 

Hoaknsr. 

St, Giles and St. Goorge. 

9t.Martln-ln-the-Floldf. 
Btrand.t 

Clerkenwell. 

Hi. Luke, Middlesex. 

London. City of.» 

Bhoredilcli. 

Betbnal Green. 

St. Gporge-in-the-Eost. 
Limeiionae. 

Poplar. 

St. Georgo, Sonthwork. 

StOliive.Southorark. 
Bemiondsey. 
Kathurhtth,!. 
I^mbolh. 

Wundsn'ottli. 

Plumstead. 
Port ol I.omlun. 



t iDoludin B Gray's Inn (popniation, 363), LincolnB Inn (population. 27), Charterhonso (population, 1, 
B. — 1 .T__ '-,|vniatloD, 21), Md Famival'B Inn (population. 121 1. _ 

' Temple {population. Ml. I Including Tower of London (populution,888). 











Rl¥PLB OONTINnBD FBTBB— ( 


,,„.. 


,/. 










WeeWr SUtenient 3nd Qnuler. 189T. 


aaaltarr Area^ 


Hon 
(1891), 


April ID. 


Apm 17. 


April 34. 


M.yl. 


MayB. May 15. 




1 


1 


1 


1 


J 


1 


1 


1 


1 


5 

1 


1 


li 


Lo 

a. 

J 
1 

C 


ndon 

AdntnfUralhw COunfv) 

/KonsiiiBtoB 

Fnllmro 

P«)dingtOD 

BL OoOTBe, H»DO»oi 8q.*.. 

St JainM, WeWminBler .. 
/at.Miirylel»no .. -. 

St.Paneras 

I«lit.B«on 

SLMal-T. SI oko MeirmBt n 

iHftCkDBT 

St. OtlsB and St. Oeor^e, 

Btraadf 

Holborn; 

Werkenweli 

St. Lake. Middletei 
■London. Cltr oft - .. 

Sbaredilch 

BethnalOreeD .. .. 
Whltephapellj 
atOeorie-in-the-RMt ,. 

Uile End Old Tovn 

Poplar 

fSI.Bavioni-.8oathw»rk.. 
81. QGOrgo. SonthwftTk .. 

Kewlngton 

St.OLiyB.Sootbwiirk 

Eotherhithe 

Lambeth 

Bntttinoa 

Wandiiwcrtli 

Oamberwell 

Qrpenwioh 

Lowlsham 

Woolwich 

PIomBtBad 

Leo 

Port of London 


iBftsoe 

msm 
M.as 

7i6» 
SSJM 
3i»6 

ia,«M 

08.418 

3I9,HS 

188,606 
30,783 
14.816 
2(1317 

88518 

43.M0 
S7583 
IM.OOB 
139.133 
7i,«0 
«.796 
67.379 
107.693 

iee,T<8 

37477 
BS.7I3 
116304 
13,733 
84.682 
3936S 
375.303 
IBO.'iSB 
lHl.Ma 
23S,M4 
198.413 
B3.647 
40318 
63,438 
38,103 




:: 

■■ 






1 


■■ 






I 
1 


.' 









J iDclodiDE On-^B Inn (po 
Bt»pMiaa (popnlatlDn. 



Ipopnlatlan. 386X tlDOladloiMiddlaToaplo (popnlMloiuW). 

inlBUon^U), Uoooln'i Inn (popnlatlan, Id. OlurtMAaaw (poiralattOB^UI), 
1), mod ForniTkre Ins (popnlatlaQ, 111). 









































Simple Continued Fbver— (on^iuaf. 






Weekly SloWment. 2nd Quarter. 18B7— ('ondBHml, 


" 2na 






M«yK. 


May =9. 


Junes. 


June 12. 


Jnne 19, 


June BO. 


JnlyS. 




Baailarj- Areas. 




1 


1 


1 


1 


1 


1 


1 


i 


1 
» 


a 


1 


1 


1 


1 


1 


1 




/ 


f 


3 


I 




1 






'■'■ 


I 
■ 






'■'■ 


1 

1 




7 

1 

-■ 
- 


3 

■■ 


London. 

Konaington. 
Fulhim. 

Paddinetou. 
Ohelaea. 

Weatminator- 

St. Jamea, Weatmlnator. 

St, Marylobonc. 

Hampatoail. 

St. Pancraa. 

Islington. 

St.Mafjiatok.-»«-inBl.on 

SLQtlas and St. QBorge 
St. M,inin-in-tba-Field». 
Strttnd.+ 

Clerk»nwell. 

St Luke. Uiddlasui. 

London, City oM 

Belhnal Qroon. 

Wliitcobapel.l 

Rt. Oeorga-in-(he-EiL.|. 

Limobanae. 

Milfl End Old Town. 

St. Saviour. Roulhwmk. 

St. Oeoree. South wark. 

Xewingtijn. 

SI; Oiave. South wark, ■ 

BonnDndpor. 

Eotherbifha. 

Lambeth. 

WandBurorth. 
CambarwBll. 
Qraonwicli. 

Woolwloh 

Loo. 

Port of London. 



I ZoelodlaK Inner Temple (population, V6). 



1 InclndiSE Tower ol London (popuJktloa, HB 



SlVPLB OOMTlNtlED 





w 








1 


Bamurr'Aiw*. 


UOD 

<1881>. 


July 10. 


Jal> 


17 ' Jnly34. 


Jnly .11. 


Ang.7. j 


Ang. 14. 




1 


i 
I 


IJtIi 


1 


1 


i 
I 


1 


1 


i 


J 


London 

iKmelostan 

Fnlh»m 

fei BL Oeorge. HanoTar Bq ■ . . 

St James, Weilininirtar .. 

StMarrlebone 

■B Hampstead 

^ SLPoncras 

EjUiniton 

^ St-Mary.StokeNiwiiiBtDn 
'.Hackney 

St. Oilei and 8L GeqrBe, 

1 atrandt 


L23I,1U 

laajos 

m,m 

IlT34fl 
M3S 
78,590 
G6,63l> 
HIM 

118,418 
3WJ7« 
SlBa4S 

isMoa 

39,78J 
14.810 

26,217 


1 




1 
■■ 


■■ 










1 

a 


- 


1 


■■ 


1 
1 

t 

t 

re 


ClerkenweU 

SL Luke, UlddleHi 
London, City ot( .. - 

BethaalOreen .. .. 
Whilflchapoll 
Bl.Qeorge-iE-th<-Ea^I - 

LimehooM 

Mile End Old Town 

Poplar 

St. Sartonr, Sonthwark .. 
St George, Soothwark . . 

St OlKTe, Soutliwark 

EoHierhitlie 

Lwnbeth 

Batlersca 

Wandsworth 

CamherwoU 

Greenwich 

LewUliam 

Woolwich 

PloBWtead 

Lee 


eui6 

12,440 

m.m 
ia*,i32 

74.430 
4fi,7fl5 

107,683 
140,748 
J7477 
M,712 
115,8M 
13,7S 
84,B82 
S9,2B6 

1MA58 
166,S43 
33B344 
1(15.413 
92.647 
40348 
B2.4.16 
38.1C3 




• iQclndlne St. Feten. We>r 


IS 


S5 


r, 


n'. in 
nfpo 


;,s« 


s& 


P 


as 


i& 


Kr 


<J8S 


iffi 


na 





SIXPLB OONTIWDBD KBVBB-UDlKlMIMi 






Amr 




Off' 






21. 


An«.38. 


9epti 1 Sept 11. . Sept. 18. 


Sept 36. 


Got 3. 


Ranila-.y Aruiw. 




1 


a 

1 


1 


1 


1 


1 1 


il i 
111 


1 


1 


1 


1 


1 


1 


1 






I 




i 




3 




1 
■■ 


:: 


1 




1 








1 


1 

;; 


(AdminlitivUve Counlt.) 
KenBlDgtOD. 
Folham. 

Paddington. 

Cbelaaa. 

St Qeorge.Hanovar Bq.*" 

Weatmiarter. 

Eamprtead. 

Islington. 

Hl.llaiT,8tokeNevinBton. 

llaoknoy. 

Holbom^ 

Olerkenwoll, 

StLnke,Middle<.ei. 

London, Olty oC.t 

Shorfdlteh. 

Bethnal Green. 

Whliophapell 

Kt Georgeh^-the-EaHt, 

LlmehOQiB. 

Mila End Old Town. 

Poplar, 

at. Geoiye, Boalhwark. 

^"t'ffingtpn. 

SI. OhiTP, South wark. 

BermondBey. 

Rotherhithe. 

Lambeth. 

RatterBea. 

Wandsworth. 

Camber wpll. 

Qreenwich. 

Lewisbam. i 

Woolwich, 
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APP. B. No. L 

On BacilluR 
EnteritidiR 
Sporoirenes ; 
by Dr. Klein. 



No. 1. 

Report on the Morphology and Biology of Bacillus Entebttidis 
Sporogenes; on aasodation of this Microbe with Infantile 
Diarrhoea and with Cholera Nostras ; and on its rela4ioiis with 
Milk, with Sewage, and with Manure; by Dr. Klein, F.R.S. 

The nature of the causes of diarrhoea in general, and of autumnal 
or infantile diarrhoea in particular, cannot yet, from a bacteriological 
point of view, be regarded as having been satisfactorily solved. It is 
true that there have been plenty of assertions as to the occurrence, in 
association with diarrhoea, of one or the other species of bacterium; 
but for the most part these assertions have been based on imperfect 
bacteriological methods, and generally the bacteria in question have 
been since shown to be saprophytes of the normal intestine. There 
remain indeed only two series of contentions in this sense which may 
be said to have for their basis good experimental evidence. 

The first of these is by Liibbert (Zedtschrift f. Hygiene, xxiL, p. 1), 
who in Flugge's laboratory subjected to a careful examination the 
various microbes described by Flugge (Zedtschrift f. Hygiene, xviL, 
p. 272) as commonly occurring in milk, and which form, spores 
highly resistant to heat. He showed that some of these microbes 
have the power of decomposing and peptonising milk, and thus 
produce therein chemical substances which, when introduced into 
the alimentary canal of a.niTnn.lR^ ca\ise toxic effects with diarrhoea. 
He justly concludes from these experiments that cow's milk, which is 
the main food of infants, is apt to contain at certain seasons (summer 
and early autumn), owing to the great capacity of these peptonising 
microbes for rapid multiplication, enough of their toxin' to cause in the 
consumer symptoms of diarrhoea. According ta this view, therefore, 
infantile diarrhoea is the result of a chemical poisoning, the poison being 
produced in milk before it;. is used for food l^ certain peptonising 
spore-bearing microbes. And since these spores, owing to their high 
resistance to heat, escape destruction when subjected for a considerable 
time (even over two hours) to boiling, it follows that the boiling of 
milk, as ordinarily practised, does not free the milk of these obnoxious 
toxin producers. 

It cannot be denied that cases of infantile diaxrhoea caused in the 
above way might, and probably do, occur; but it will hardly be 
maintained that this is the usual way in which diarrhoea is brought 
about, or that " chemical poisoning " is the explanation of the malady 
which is termed clinically and epidemiologically epidemic or autum- 
nal infantile diarrhoea. For it has been ..strongly indicated 
by Dr. Ballard that autumnal diarrhoea is an infectious 
(Hsease depending on soil in the first and -on seafion in the second 
place; he has adduced facts tending to show that it is not solely 
a chemical intoxication, i.e., caused by ingestion of ready made 
toxin, but oft-times an infection due to some microbe derived from, a 
particular class of soil, and capable of multiplying within the 
animal body; that owing to the nature of the food of infants, the 
microbe generally finds its entrance to their bodies through milk ; but 
also that infection may and often does occur through other decoctions 
and mixtures which infants receive as food. 

The second and different cause of diarrhoea, of which we have 
definite experimental evidence, is that which has been quite recently 
discovered by Escherich (Wiener Klin Wochenschrift, 1897, No. 42). 
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is a virulent streptococcus, producing in the infant geae- app. b. No 
ral acute aeptiaemic infection, with severe congestion of the q^ bucUIqi 
intestine and sanguinemia how el evacuations. But, although itnioriMdi» 
iJiere can be no question as to the facts recorded by Escbe- SyD^Ki^n, 
rich, such a cause, namely, infection by virulent streptococcus, cannot 
be thought of as playing any important part in our autumnal diarrhoea ; 
the disease observed by Escherich is in its Bymptoms and pathology & 
definite acute septicaamia of which the diarrhoea^ or dysentery, is a 
BjTnptom ; it is not comparable in any way to what is termed autumnal 
or infantile diairhrea. 

Nevertheless, we in this country, aa the result of investigationa 
carried on at t!ie instance of the Local Government Board, are not 
witliout indication that the hypothetical diarrhcea microbe of Dr. 
Ballard, which has already been referred to, may after all have been 
identified. 

In October, 1895, on the occasion of an epidemic outbreak of 
diarrhcea amongst patients of St. Bartholomew's Hospital, I isolated 
an anaerobic spore-bearing bacillus — bacillus entoritidis sporogenes — - 
which, when injected subcutaneously into the guinea-pig, caused acute 
fatal disease with sanguineous exudation. It will be remembered* that 
the bowel discharges of the patients in question were characterised by 
containing blood, and, as Dr. Andrewes has shown (ibidem.), the causa 
erf this outbreak was associated with a particular milk sup- 
ply. As a matter of fact from the milk that had been in question, 
the same bacillus entoritidis sporogenes was isolated. Further, and aa 
was also pointed out in the Report of the Medical Officer for 1896-97 
by Dr. AndrewesI, various sporadic cases of severe diarrhoea in adults 
having been examined by him after the method described in my formw: 
report, bacillus enteritidis sporogenes was discovered in the bowel 
discharges of moat of these cases, but was not detectable in the evacu- 
ations of casual commonplace diarrhcea. And finally, 1 have since 
ascertained that in the intestinal evacuations of healthy individuals, 
tested by the same methods for the presence of the spores of this 
microbe, no positive residt is obtained. 

In these circumstances, and by direction of the Board, I next turned 
my attention to the bowel discharges, and bowel contents of infanta 
who were affected vrith, or who had died from, typical autumnal ' 
diarrhoea such as is common in most years between July and October. 
Before, however, proceeding to describe the results o! this further 
investigation, I must needs describe, in greater d^ail than in my for- 
mer report, the method of cultivation resorted to, and dwell, also in 
detail, on the cultural characters of bacillus entoritidis sporogenes, as 
well as on some definite experiments to which it was subjected. 

Morphology and Biology of Bacillus Entsbitidis. 

The method of cultivation of the bacillus in milk, incubated anaero- 
bically, is not only a simple and trustworthy means of identifying it, 
hut has proved to be of great value also in the demonstration of the 
spores of this microbe in a variety of materials to be described later on 
in this report. The procedure is as follows: — 

A flake or a small particle of any material — fluid or solid intestinal 
contents, for instance — suspected to contain the spores of badllus 

• Report of the Medical Officer of the Local Government Board, 189B-9B, 
pp. lS7-20i, 
t Report of the Medical Officer of the Local Govenunent Board, 1896-9T, 

pp. 366-21i2. 
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AFP. B.No. L enteritidis, is placed in a test tube containing 15-20 cubic centimetres 
of storilo milk. This is then heated to 80^ C. fw 10-15 minutes, 
whereby all non-sporing microbes in the milk are killed, and only the 
spores of aerobes or of anaerobes are left intact. The milk tube having 
been cooled, is placed under conditions ensming an atmosphere devoid 
of free oxygen, namely, within a large cylindrical test tube (Buchner's 
cylinder) containing about two drachms of pyrogallic acid, to which is 
added about 2-5 cubic centimetres of strong liquor potassse before 
the cylinder is closed by means of a well-fitting indiarubber stopper. 
The whole apparatus is then incubated at 37° C. Next day, or latest 
after 30 or 36 hours,^ if the original material contained spores 
of bacillus enteritidis, the milk will be found changed in a character- 
istic manner. 

The characters of this change, which I have described in my iormer 
report (1895-1896), are these: — ^A large number of gas bubbles in the 
upper layer of the milk (Fig. 6) ; Ijubbles in addition liberated in 
great abimdance on shaking the tube, on exposing it to the light, or 
on sucking the fluid up into a pipette. The cream is torn or altogether 
dissociated by these gas bubbles, so that the surface of the mediiun 
is covered with stringy pinkish white masses of coagulated casein, 
enclosing a number of gas bubbles ; meanwhile, the main portion of 
the tube, formerly occupied by the milk, contains a colourless, thin, 
watery, clear or slightly turbid whey, with a few casein lumps adhering 
here and there to the sides of the tube; and at the 
bottom of the tube are small casein coagula. On opening the 
tube, the fluid within it has a distinct aromatic smell of butyric add ; 
and on testing the whey with blue litmus paper, it is found that 
its reaction is distinctly acid. Under the microscope this fluid is 
found to contain numerous rods and cyUnders, some connected in 
chains. Some rods are motile, others do not show motility. In aspect 
and in size the rods correspond to the bacillus enteritidis described 
and figured in my former report (1895-1896). 

The rapid production by bacillus enteritidis of acid in milk culture 
is also shown by using, instead of ordinary milk, milk to which litmus 
has been added, such milk being of course blue, owing to its normal 
alkalinity. Incubating anaerobically an infected litmus milk 
culture, it is seen after a day or two that the milk has become com- 
pletely deprived of its blue coloration. This is of course due to de- 
oxydation or reduction of the litmus by the growth of the microbe. 
If the culture tube is now taken out of the Buchner cylinder and ex- 
posed to. the air, the culture gradually reddens (by oxydation), the 
reddening beginning at the top of the culture fluid and gradually 
extending into the depth till all the fluid has become blight pink. 



Pathogenic effect of bacillus enteritidis on rodents. 

Milk cultures of the above general and microscopic aspects need to be 
tested as to their pathogenic action, for the reason that the bacillus 
butyricus of Botkm, which is not rarely found in milk and other 
materials, produces the same changes in milk culture as bacillus 
enteritidis. But while the former is altogether without any patho- 
genic action, when subcutaneously injected in considerable amount 



*-As a rule' this I change^is noticed before 24 hours are over; but when the 
number of spores (or material) original lyUntroduced is very small, the change 
in the milk may not i be pronounced before 30 or 36«hoTir8. 
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■](BeveraJ cubic centimetres) into the guinea-pig or rabbit, baeilluB app. b, no,l 
\ enteritidis has a pathogenic action which varies from great virulence q^ Ba^m 
to a virulence maay degrees less, according to the nature of the Knteritidia 
material from which the spores have been derived. The typical vim- SyD^Ki^ 
lence is, as mentioned in my former report, exhibited if 1 cubic centi- 
metre of the clear or slightly turbid whey of a. typical* millt culture 1-2 
days old causee, when injected under the skin of the groin of a guinea- 
pig of 200-300 grammes body weight, the following chamges:— A few 
(2-3) hours after the injection there is in and about the groin a distinct 
Bfrft swelling to be felt, which gradually extends on to the thigh and 
abdomen. About 6 Lours after the injection, the animaJ is quiet, sita 
huddled up in a corner of the cage, refuses food, and the swelling 

■ is more pronounced. This condition increases rapidly, so that aftOT 
12 hours the animal's movements become slow and impaired, asd 
generally after 16-18 hours the animal is lying on its aide and is 
moribimd. Usually — provided the above quantity has been injected — 
the animal is found dead in 18, 20, or at latest, 24 hours; in a few 
instances only is death postponed to the second or third day. In the 
great majority of instances, an animal injected about 11 or 12 o'clock 
midday, will be found very ill in the evening by 6 p.m., with exten- 
sive tumour in the groin abdomen and chest, and will be found dead 
and cold by 9 o'clock the next morning. On making a post-mortem 
examination, what strikes one first is the ease with wliich tho hairs 
come off, or can be stripped off, from the thigh, groin, and flanks on 
the inoculated aide, the skin underneath being green and gangrenous. 
On an incision being made through the skin it ia found that the 
subcutaneous tbsue over an extensive area— thigh, groin, abdomen, 
and even chest and neck^ — is either partially or totally gone, or 
dissolved, or is in gangrenous flaites; so that the skin appears partially 
or totally severed from the subjacent muscles of the thigh, groin, 
abdomen, and chest. The muscular tissue itself is a little injected and 
wet, and from it project numerous gangrenous shreds of partially dis- 
solved muscular bundles. The solution of the muscular tissue of the 
abdominal wall is in some cases very pronounced, the tissues being 
in some places so thinned out that the coils of the intestines can be 
easily seen as through a thin membrane; in some cases the dissolution 
of the tissues has gone so far as to have produced a local opening of 
the peritoneal cavity, through which loops of the intestine project into 
the groin. Placing one of the above gangrenous shreds of the muscular 
tissue under the microscope, the destruction, granular disintegration, 
and solution of the mosctdar fibres can be easily made out. When, aa ia 
generally the case, the skin is in toto severed from the 
muscular tissue, there is a good deal of fat in the shape 
of fine droplets Boating on the top of the copious sanguine- 
ous exudation present. The latter is a thick or thin viscid 
sanguineous fluid, smelling offensively, and containing flakes and 
shr^ls of disintegrating muscular fibres and connective tissue bundles. 

• It is an important point to note that for anaGrobic virulent milk Dnltarea, it 

I is imperative to use milk, which has been only recently sterilistd. i.e., nut more 
than il-1 (Jays previoiiBly. If milk be naod which was atcrilieed a, week or more 
before its uho for culture purposes, it will bo found to be not a good medium. 
Growth takes place in it and the milk is changed in the abova muiner in a day 
gr two. yet the bacilli in the whey are few, and those present are not of normal 
■Uo and aspect ; moreoTer, snoh whey is considerably less virulent than tbat of 
a cultnie mode with reoontmilk. It will be therefore understood that whenever 
In this report mention ia made of anaSrobio mUk cnltares, cultures in milk which 
has been recently bought and sterilised are Dignified. 
16U1 2 
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Although the amount of this fluid is g^ifirally cofnous, it does not 
completely fill the space established between sidn and muscle. This 
space is sometimes very extensive, so that a large amount of gas can 
accumulate there ; and, as a matter of fact, before making an incision 
through the skin the presence of a considerable amoimt c^ gas cam be 
recognized as a larger or smaller bulla between the skin imd muscle, 
either in the flanks or on the abdomen. 

As just stated the exudation is generally copious, in some cases 
very copious, in others less so ; and its amount does not stand in any 
direct proportion to the rapidity of the disease or to the degree of the 
severance of the skin from the gangrenoiis muscle. In all cases, how- 
ever, the exudation is in the fresh state crowded with bacilli, many 
possessing motility. This is particularly the case when the exudation 
is thin; when it is of a more viscid character, motility can be 
observed only in a few microbes. But in this case also, on dilution 
of the exudation with salt solution, many bacilli are seen to be 
motile. The bacilli are short rods^ not more than 2-3 
times as long as thick, or they are cylindrical; here and 
there also a few chains of rods can be found. But what is character- 
istic of bacillus enteritidis is the absence of the smooth unseptate 
filaments characterising the maUgnant oedema microbe of Koch. The 
bacilU of the exudation are rounded at their ends, and stain easily by 
Gram's method ; thus, one minute's staining in gentian violet, followed 
by washing in absolute alcohol ; then 4 minutes' decolorising in the 
normal solution of iodine iodide of potassium, followed by again wash- 
ing in absolute alcohol, and in water, succeeded by drying and mount- 
ing, shows all the bacilli deeply stained — ^purple and black. So that 
one is justified in saying that bacilliis enteritidis stains readily after 
Gram's method, even under severe treatment with iodine iodide of 
potassium (see Figs. 11, 12, and 13). 

' What I am here describing as to the anatomical appearances of the 
experimental animal, refers, be it imderstood, not io changes many 
hours after death, but to conditions which can be found a few 
hours after death, just before death, or even when the <mimi>l £]-gt 
shows distinct signs of illness, that is to say some few hours before 
death by tUe disease. The striking sanguineous exudaticm and the 
characteristic gangrene of the subcutaneous and muscular tissue are 
constant appearances. Further, these changes are not exhibited solely 
by animals injected with milk cultures containing bacillus enteritidis 
plus other microbes, but are equally seen in anmaJs injected with pure 
milk cultures which have been started from the spores of the bacillus, 
or have been infected from a single colony of the microbe taken from 
an agar plata I have over and over again obtained pure agar 
plate cultures of the bacillus anaerobically incuKated, indiffer- 
ently from a typical milk culture and from the exudation 
of a guinea-pig just dead from the disease ; then frcMn. iso- 
lated single colonies in such a plate I have established sub- 
cultures in milk ; and finally have, after 24 hours' anaerobic incuba- 
tion, injected a guinearpig with 1 cubic centimetre of the whey from 
such final milk culture. The result was always the same, and typical. 
In the post-mortem appearances, therefore, in the guinea-pig produced 
by bacnllus enteriti(tis there is marked distinction between this 
microbe and Koch's bacillus of malignant (Bdema>, a differentiaftion 
which will be iq>ecially referred to in detail later (m. 
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If of a typical milk culture the wLejr is used in the same proportion Apf. B. No. 
for the rabbit as for the guinea-pig — namely, 1 cubic centimetre per oa BBciiim 
200-300 grammes body weight — tho result is the samoas r^arda viru- g°'^^'„^, i 
lence and aa to post-mortem appearances. Sanguineous offensive exuda- byOr. Kiatn, 
tion.fuUof the bacilli, isabundant, and there occurs extraisive gangrene 
of the subcutaneous and muscular tissue. The- white mouse is, however, 
less susceptible; an ordinary half to full grown animal requiring as 
much as J-1 a cubic centimetre of the whey to produce fatal reeult 
(with exudation and gangrene) in about 24-30 hours. Young guinesr- 
pigs and young rabbits afe more susceptible than adults, the latter, 
as I have said, occasionally surviving until the second or even the 
third day. 

The subcutaneous exudation of a guinea-pig dead within 24 hours 
of injection with the whey is found more virulent thaai the milk 
culture itself; several drops of the cKudation (J-); of a cubic centimetre) 
suffice to produce an acute fatal result in another guinea-pig. Milk cul- 
tures made with spores derived from different materials are not 
necessarily of equal virulence, inasmuch as the fatal issue in some 
cases ia considerably delayed. This matter will be referred to more in 
detail later on. 

As was mentioned in my former report,* intraperitoneal injection 
of fatal doses of whey (fatal, that ia, on subcutaneous Injection) pro- 
duce a greatly accelerated disease ; the animals become very ill in 
so short a time as 4 hours, and death ensues in about S hours. On 
post-mortem examination, the peritoneum and the intestines are found 
extremely congested ; in the small intestine, thearo is copious fluid 
gelatinous sanguineous exudation : the peritoneal cavity contains also 
abundance of viscid sanguineous exudation full of the bacilli, which 
form, numeroiis chains (Fig. 21) ; many of the baciUi — singly, in short 
and in long chains — are less rounded at the ends, some almost square 
cut; many of them are thicker than those of tho subcutaneous exuda- 
dation, and there are also degenerated chains in which only the 
empty swollen sheaths of the bacilh are left. 

Occasionally, but not frequently, there is, in guinea-pigs dead after 
subcutaneous exudation, also peritonitis with sanguineoua exudation 
and congestion of the small intestine; but this only occurs when the 
action of the bacilli is extremely virulent, and when the muscular 
coat of the abdominal wall shows much gangrene and dissolution. 

When the quantity of whey or of other culture is small and sub- 
fatal, the animal shows at first the soft swelling and general illnees, 
as in the above cases. But the swelling is less extensive, and in two 
or three days becomes firmer, whOe the general condition of the 
animal by this time is ao much improved that it becomes again 
lively and feeds well. In these cases, as a nde, the subcutaneous 
local disease leads to ulceration lA the sldn, which ultimately com- 
pletely heals up. 

Genera! distrilnitton of hariUns enteritidif in the hody of the 
experimental animal. 

The subcutaneous exudalinn in the acute fatal cases is, as has been 
already said, always densely crowded with the bacilli. If the post- 
mortem examination is put off for several hours — -S to 24 m" more — 
there are often found bacilli in which spores are present, either as 
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App>B.No. h small imperfectly oval glistening bodies, or as fully formed large ^^- 
shaped glistening bodies thidcer than the bacilli themselves (Figs. 11 
and 14). These ripe spores are eiUier still contained each within a 
bacillus — generally near its end, occasionally only at its middle part — 
or they are more or less free, at any rate there is attached to them at 
one or both ends a small renmant only of the original bacillajy sub- 
stance. In some cases the formation of spores in some of the bacilli 
is noticeable as early as six hours after delEith, but in others, even 24 
hours after death, spores are found only sparingly. 

Examining the abdominal or thoracic muscle in sections, after 
hardening and staining, it \s seen that the bacilli are limited to the 
outer layer only, i.e., the one that was in apposition with the subcu- 
taneous tissue. Here, in this outer layer, they ajie found in laige 
numbers as shorter or longer rods, not as filaments, and they penetrate 
between the muscle fibres only very sparingly and to no great depth. 
(Fig. 22). 

The spleen is not enlarged, and is not very juicy; on the contrary 
its tissue is rather dry. Film specimens or sections of spleen, if the 
examination is made shortly after death, show few rods; but if 
the animal is allowed to remain unopened after death for 12-24 hours, 
examination of film specimens or sections of sple^i show in some 
parts the baciUi very abundantly, but always as short or long rods, 
not as threads. 

The examination of the liver in sections shows scarcely any bacilli 
amongst the liver tissue ; and if present, chiefly in blood vessels. Only 
on the free surface adhering to the outer capsule are there found a 
few rods. Twenty-four hours aft^ death, the bacilli are to be found 
within the liver substance, but always only very sparingly. 

Similarly sections through the kidney show the bacilli as short 
rods only few and far between. Twenty-four hours after death they 
are oftener to be met with in some of the blood vessels of the cortex 
and medulla, but on the whole sparingly. 

These facts harmonise well with the observations recorded in my 
former report, viz. : that the circulating blood tested by culture, shorUy 
after death, contains the bacilli only very sparingly; 24 hours later 
they may occasionally be foimd even in film specimens made of the 
heart's blood (Fig. 23). 



General morphological and cultural characters of baciUus enteritidis. 

The microbe obtained from a typical milk culture or from, the 
exudation of an animal dead of the disease induced by it, exhibits 
shorter or longer rods, measuring between 1*6 and 4*8 /i in length. 
Few are longer than this, though they may form short chains. Their 
thickness is 0*8 /i. In respect of length and thickness they approach 
bacillus anthrads, and they are distinctly and markedly thicker than 
the bacilli of malignant oedema; moreover, the latter, as mentioned 
already, in the exudation and in the spleen of an infected (lethally) 
animal, form characteristic long smooth threads. Upon the whole 
bacillus enteritidis in respect of length and thickness, and in inspect of 
spores, stands nearest the bacillus of symptomatic charbon. From 
this, however, as will be pointed out later on, it differs in respect of 
physiological action. 

As mentioned in my first report, bacillus enteritidis readily forrn^. 
spores; in liquefying gelatine cultures, in serum cultures, and also 
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in the eubcutaneous exudation spores are under cerbain condittona aff. b.K'o 
readily fonned. They appear first aa minute glistening globules, onBoeiijna 
generally near one end of the bacillus, gradually increasing in size, and EntoritidiB 
then become oval bodies, 1'6 in length and aa much aa 1-0 fi cr even Tiy'Drfmoii 
1'2 ji in thickness ; so tha.t as it approaches ripeness a spore gradually 
surpasses the rod in which it ia situated in thickness. When stained 
after the manner usual for apca-e-bearing bacilli : viz., in boiling fuch- 
sin, and then in methylblue, the spores become coloiu:ed dark pink, 
while the bacillary substance is stained blue. Figs, 10, 16, and 17 are 
reproductions of photograms of spore-stained specimens. 

In serum culttu-es or in the subcutaneous fluid, the spores develop 
ae a rule near the ends of the rods (Fig. 16) ; but in liquefying gelatine 
cultures, spores, when they make their appearance, seem in most 
badlli located near the middle of the rods (Fig. 17). The baciUi 
in which spores develop are always tliicker than the non- 
spOTing forms ; the thickest bacilli of this kind were found 
in the intestinal contents and in the evacuations of per- 
sons dead from cholera nostras or affected with epidemic diarrhoea. 
In such evacuations bacilli containing spores are about twice the thick- 
ness of a typical non-sporing rod. 8o also with regard to the spores 
themsolvesj the fully formed spores in the intestinal content* of such 
cases are markedly thicker and longer than when formed in serum 
cultures or in the subcutaneous exudation of the guinea-pig. 

Most spores develope singly near the one end of a given bacillus. 
Occasionally, though infrequently, in serum cultures or in subcutaneous 
exudation, as well aa in liquefying gelatine cultures, they 
are in the middle; but this is not quite certain, and may 
bo rather apparent than real, for, if after or near the completion of 
the spore, a greater part of the original badllaiy substance breaks 
away, the spore may appear as if situated in the middle of a short 
rod. As a matter of fact, on careful examination of the developing 
spores these can be found only near one end of the bacillus. In 
tiiis respect then, viz. : of exeentric position of the spore, bacillus enteri- 
tidis is aUied to the bacillus of symptomatic charbon, but is different 
from that of malignant oedema, in which most spores are found in the 
middle part of the bacillus. 

The spores are capable of germinating into bacilh, which by repeated 
division produce a new crop of virulent nucrobea. Drying, heating 
to 100" C. for 1 minute, does not interfere with the power of the 
spores to live and to germinate. Two minutes', certainly 3 and 4 
minutes', boiling does, however, kill the sporee formed in artificial 
cultures. But spores from the intestinal contents are more resistmg. 
From experiments made by Dr. Wild in my laboratory, it appears 
tiiab tbeee — spores from the intestinal contents of cases of epidemic 
diarrhcea (March 6th, 1898) in St. Bartholomew's Hospital — can stand 
immersion (of an infected milk tube) in water at 110" C. for aa long 
as 6 minutes or oven 10 minuteo. 

The simplest method of obtaining good and vii-ulent spores is this : 
After an animal is dead as tlie result of the subcutaneous injection of a 
fatal dose of the whey of a typical mWh cultiu-o or of several drops of 
the subcutaneous exudation, the malodorous sanguineous subcutaneous 
^udatiou is drawn up into sterile capillary pipettes, which when full 
sealed at both ends and placed in the incubator at 37" C, for 
two, three or more days ; or, better still, the subcutaneous exudation 
is tranfif^red to a small sterile test tube, which is plugged with 
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App . B. N o. 1. sterile cotton wool, and then placed in a Buchner cylinder, tightly 
closed, and incubated anaerobicaily at 37® C, for two or three days. 
By this time, in each instance, an abundance of fully formed spores 
will, under the microscope, be found in the exudation. Both these 
methods are useful (Figs. 10 and 15) ; and I have in this way been able 
to obtain and to preserve fluids rich in spores as stock, spores 
which, as subsequent experiments proved, retained their power 
to germinate and to form virulent and typical milk cul- 
tures for very many months. I have, to give one example, 
only recently (February, 1898) had occasion to open a sealed capil- 
lary pipette filled with the subcutaneoiis exudation of a guinea- 
pig dead in November, 1896, and to test the spores contained therein, 
and I found that they had retained to the full their capacity to 
produce typical and virulent milk culture. But I must also add that 
this is not invariably the case, since I have other samples, in which the 
spores, although living, did not give rise to typical and virulent milk 
cultures. To this important point I shall have to return mcnre fully 
later on. 

Another useful way of obtaining spores is to cultivate the microbe 
on soUdified blood serum. On this medium the growth of the 
bacillus at 37® C. is copious, and the formation of spores sets in in 2-3 
days, so that the whole culture by the end of a week or ten days is 
one mass of free and fully formed active spores. Blood serum solidi- 
fied with slanting surface in a test tube, is inoculated on its surface 
with material from a typical milk or other culture, or with subcu- 
taneous exudation, and is then placed in a Buchner cylinder and 
incubated at 37^ C. As just mentioned, after 2 days' in- 
cubation nimierous bacilli are met with that contain at 
one end a small, yoimg, or even a fully formed large 
oval, spore. The serum is gradually liquefied, so that by the 
end of a week or ten days almost the whole of the nutrient medium is 
found converted into a turbid, slightly greenish or greenish grey fluid, 
in which flocculi and small particles of undissolved serum are susp^ided. 
The culture, on the tube being opened, has the same offensive smell 
as the subcutaneous fluid from the injected animal, for as a matter 
of fact the gangrene and dissolution of the subcutaneous and muscular 
tissues, above referred to, is due to the same peptonising action of 
the bacilli on these tissues as on the sohdified serum; the fluid in 
both instances has a strong alkaline reaction, contains peptonised 
albumen and smells offensively. The spores formed in serum cultiu^es 
retain their germinating power and generally their ability to set up 
typical virulent milk cultures. Not infrequently, however, they 
undergo a change, which leads to their losing the power of producing 
t3rpical milk cultures, so that such cultures may exhibit a distinctly 
decreased virulence, or even absence of virulence. 

The microbe grows well in agar to which 2 per cent, of grape sugar 
has been added. In subcultures in this mediimi grown anaerobically 
it rapidly forms oapious gas bubbles, by which the agar becomes 
oplit up and torn in different directions. The gas production is so 
great Uiat not seldom in a test tube originally half filled with the 
mediimi, after a few days' incubation at 37^ C., the agar is driven 
up to the cotton wool which closes the mouth of the tube. The 
colonies in the depth of the agar are round, white in reflected, brown 
and granular in transmitted light. The agar is not liqu^ed by the 
growth, and the bacilli do not form spores in it. Of a more charac- 
teristic aspect are the colonies which develop on the surface of agar 



» 



I 



in anaerobic plates. The agar used in the plates is grape siigai- agar, app. b. K0.1 
but to it is added 0-5 per cent, foraiate of soda, as is employed for on Baoillju 
ajiaerobee in general (Kitaaaio and Weyl). ' fp^oirenM' 

The simplest method of making anaerobic agar plates, one that al- by Dr.Kidi 
ways yielded positive results, is this : — The formate sugar agar is melted 
over the Hame and then poured out into a small plate dish. After the 
agar has set, a drop of subcutaneous exudation of an experimental 
guinea-pig, or a drop of spore fluid from a serum culture, or a drop of 
the whey of a recent tj'pical milk culture, b diluted in a aterDe watch 
glass with a small quantity (^1 cc.) of sterile salt solution. A 
sterilised platinum spatula (forming an angle with its stem) fastened 
(melted) in a gloss rod, is dipped into the dilution, and then is drawn 
over the surface of the set agar in. the plate dish, so as to rub the 
fluid adhering to the spatula uniformly over the whole surface of the 
agar. Then the plate dish is closed with its cover, and placed on a 
small wire triangle above a smaller and deeper glass dish, set upon a 
ground glass plat«, containing a sufficient quautity of pyrogallic 
acid. A sufficient quantity of liquor potaasa; is added to the pyro- 
gallic acid in the lower glass dish, and the whole apparatus is then 
covered with a small bell glass, the polished free rim of which has been 
previously well smeared with a mixture of about equal parts of vaseline 
and paj^ifin (mixed by heat in a porcelain dish) so as to ensure the 
bell glass, on being weU pressed down on the ground glass plate, an air- 
tight seal. 

Having been incubated at 37° C. for a day or two, the agar plate 
shows numerous characteristic colonies; mimy isolated, others in some 
parts confluent, according to the greater or lesser dilution of the 
material with the salt solution. In tills way it is easy to ascertaju 
whether a mi|k culture, or the exudation from an enperimental 
animal, is or is not a pure culture of the microbe ; and further it is 
easy to make pure siibcultures from a single isolated typical colony. 
The colonies of the bacillus enteritidis sporc^enes on agar are circular, 
flat, moist, grey and translucent. Examined under a magnifying glass, 
each colony is a little thicker and less transparent in the middle part, 
tliinned out ajid more transparent in the marginal portion ; at the same 
time the colony is distinctly granular, the granules being placed closer 
and denser in the middle part, and less close in the marginal part- 
Figs 4 and 5 illustrate these points well. 

EKamined undN" the microscope, a particle of a recent colony (1-2-3 
days old) is seen to be made up of distinctly cylindrical, more or less 
uniform rods (see Figs. 19 and 20) of a thickness which is very little less 
than that of bacillus anthracis, and, as a rule, a little greater than 
that of rods oi the badllus from subcutaneous exudation or from a 
typical milk culture. No spores are formed in the bacUli on such an 
agar plate. Moreover, if the plat© is kept for a week or tec days the 
bacilli die and no further subcultures can be made witli them. But 
during the first three or four days subcultures in milk, made from an 
agar colony, always prove typical and virulent. 

The cultural characters of the bacillus enteritidis sporogenes in sugar 
gelatine and milk have been already described in my former report, 
but eortaiu additional interesting points which have been sinco 
ascertained are dealt with imder the following headings : — 

(1) Gas production, liquefaction, and spore formation; (2) attenu- 
ation in relation to typical and atypical miik cultures. 

1. — As mentioned in my former report, the bacillus enteritidiH 
sporograios, hke some other known pathc^enic anterobee, e.g., the 
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app. b. No. 1. bacillus of malignant oddema, and the bacillus of symptomatic diarbon, 
On BivciluH ^ ^ microbe which liquefies (peptonises) grape sugar gelatine, and 
Entoritidix forms therein gas; and, as also stated, bacillus enteritidis liquefies 
by^DrfKiciii. ^^^ gelatine rapidly, the liquefied gelatine remaining clear, while at 

the bottom of the liquefied medium a granular floccular mass of 
growth makes its appearance. Now, when spores of this badlUus from 
any source — ^whether from serum cultures or gelatine cultures, or from 
incubated subcutaneous or intraperitoneal exudation — are planted in 
sugar gelatine, which is then heated to 80<> C. for 10-15 minutes, and 
afterwards cooled, sealed, and incubated at 20-21^ C, it is noticed, 
after 24 hours, that there are fine dot-like colonies scattered in the 
soUd gelatine, except in the upper parts of the medium, which remain 
free of them. According to the amount of spore material introduced, 
these colonies may be closely placed, or may be isolated and at 
considerable distances from each other. For accurate study of the 
individual colonies it is of course preferable to introduce only a 
limited niunber of spores; which is easily achieved by diluting the 
spore material with sterile saline solution, previous to its introduction 
into the sugar gelatine tube. 

Examining the dot-like colonies under a glass it can be ascertained 
that they are commencing to Hquefy the gelatine by the end of 24 
hours; after a further 24 hours' incubation, the colonies have con- 
siderably increased in size, being now very consjncuous to the unaided 
eye as uniform spherical, finely granular, translucent masses ci liquefied 
gelatine, surrounded by the sohd transparent medium (Figs.l, 2, and 
3). The Uquef action proceeds now rapidly ; the liquefied colony being 
translucent, and uniformly shghtly turbid, except at the lowest part 
where there is a mass of coarser granules. In the early aspect of the 
hquefying colonies in sugar gelatine there is a marked difference between 
those of the typical bacillus enteritidis, and those of the typical bacillus 
of malignant oedema. The early liquefying colonies of this latter contain 
in their centre a conspicuous opaque granule, or mass, around which 
the liquefaction proceeds, and which is still noticeable in the centre of 
the colony even after the liquefaction has been going on two or 
three days; and this same central opaque mass in the lique- 
fying growth, is also noticeable in the stab culture in sugar 
gelatine. In the case -of typical badllus enteritidis, there is no central 
opaque mass present either in the isolated colonies or in the liquefying 
stab culture, the whole growth being uniform and fairly translucent. 
It is, however, necessary, to add that there exist distinct differ^ices in 
the rate of hquefaction between the spores of the bacillus enteritidis 
derived from different materials, as also between spores of different 
generations of subcultures from the same stock; and that as soon as 
the spores of the microbe undergo attenuation, the liquefying colonies 
in subculture in sugar gelatine do show the central granule which 
characterises the colonies of the bacillus of malignant oedema. 

A point of great interest as regards the liquefaction (peptonisation) 
of gelatine by the bacillus enteritidis, has been mentioned in my 
former report, viz. : that if from the early appearance of the 
colonies in the sugar-gelatine there is rapid and copious fonnaticm of 
gas bubbles, by which the gelatine becomes greatly dissociated and 
torn, there is for considerable time afterwards no appreciable lique- 
faction, and no spore formation. Liquefaction, in such case, starts 
very late — after 5, 6, 8, or more days — and proceeds very slowly 
indeed. On the other hand, if no gas bubbles appear at the outset, 
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the coloniea produce rapid and copious liquefaction, and spore formation, app. b. No. : 
Another interesting point ia this : If rapidly liquefying colonies make q^ BaoiUus 
thair appearance in the sugar gelatine, it may be taken for granted Rnterttidts. 
that these colonies started from Bpores ; for if the bacilh, as euch, with- hy'o?""'* 
out admixture of spores, are implanted into the gelatine, the resulting 
coloniea are non-hquefying, or liquefy only lat«, and very slowly. As 
illustrations of these propositions, I will mention the following experi- 
meots ; — 

Spores of bacillus enteritidis were planted in sterile milk tubes, 
which, after having been heated to SU" C. for 10-15 minutes, were 
incubated anaerofcically at 37° C. in a Buchner tube. After 24-36 
hours the milk was typically changed, and its whey contained 
numerous bacilh as sporelesa rods. The same ctmdition was main- 
tained during subsequent days, certainly for a week. If during this 
time some of the whey was put into sugar gdatine or into sterile 
milk, heated f->r 10 minutes at 70-75" C, and then incubated in 
ordinaiy coiu^e, no growth occurred; sufficicmt proof that all the 
bacilh, being sporeless, had been killed by the preliminary heating. 
If ou the other hand, some of the same wh^ was inoculated into 
sugar gelatine, which having been melted and shaken, waa incubated 
without being heated to 70" C., abundant growth was the result. 
But such growth consisted of round colonies which did not liquefy the 
gelatine; they were white in reSected, opaque and brown in trans- 
mitted light. In this non-liquefying state, the colonies remained for 
many days. Now from, these non-liauefying colonies subcultures were 
set up in milk, and it was seen that such niilk became changed after 
incubation for 24-36 hours in the typical fasiiion, and that its whey- — - 
full of the baciliiiB — proved virulent in the normal way when injected 
subcutaneously into the guinea-pig. So that in the non-sporing state, 
bacillus enteritidis forms non-hquefying, but in the sporing state 
produces rapidly liquefying, colonies. The proof is clinched if in the 
subcutaneous exudation of the last guinea-pig of such series ba the 
above, spores are, by anaerobic culture, allowed to develop — as 
described on a former page — and if these spores when ripe, i.e., fully 
formed and free, are transferred to sugar gelatine, which is heated 
at SO" C. for 10-15 minutes, and then incubated, as mentioned above. 
The result will be always rapidly hquefying colonies. I have made a 
large number of experiments in this direction with bacilh in the non- 
sporing state, from fresh subcutaneous exudation, from recent typical 
milk cultures, from single colonies of anaerobic agar plates, and 1 have 
compared them with spores of the bacUlus; so that I can assert with 
certainty that the former produce in sugar gelatine colonies that do 
not liquefy, or which hquefy at a late date and very slowly; 
whereas, the latter — spores — ^produce rapidly liquefying colonies, 
unless as mentioned above, there should be from the outset rapid for- 
mation of gaa bubbles. 

I have set side by side sugar gelatine cultures of both sets, and it 
is extremely difficult for any one not knowing the above explanation, 
to beheve that in both we have to deal with tlie same microbe ; one 
set of sugar gelatine containing an abundance of rotmd non-Uquofying 
opaque granular colonies, the other containing clear rapidly liquefying 
spheres. And yet both sets were started originally from the same 
single colony arising in an anaerobic agar plate : the one set of sugar 
gelatine having then been directly inoculated with the non-sporing 
bacilh of a tjrpical virulent millf culture, the other set directly with 
the sporee that bad beea formed in a eerum culture. 
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The bacillus enteritidis sporogenes, if used in the form of spores, 
forms then rapidly liquefying clear colonies in sugar gelatine, but if 
used in the bacillary non-sporing state, it forms non-liquefying growth, 
or a growth which is very late in liquefying the medium, and does 
so very slowly. This different behaviour, as r^ards its power to 
peptonise (liquefy) gelatine, of the same microbe in its vegetative 
state and in its seed state, explains several of the results obtained 
and described by Dr. Andrewes in his report for 1896-1897.* Dr. 
Andrewes in this report mentions "varieties" of the bacillus enteri- 
tidis obtained by hini from bowel discharges of some of the disurhoea 
cases he examined; and he considered them varieties for the reason 
that when transferred from typical virulent milk culture to sugar 
gelatine they produced non-Uquefying colonies, whereas the typical 
bacillus enteriditis produces liquefying colonies. But on further 
examination of these same " varieties " I find that if they are allowed 
to form spores they behave exactly in the same way as the spores oi 
the typical bacillus enteritidis, i.e., they form liquefying colonies; 
and on the other hand that, if non-sporing bacilli of the typical 
bacillus enteritidis (e.g., from typical milk culture) are used, they 
produce non-Uquefying colonies in the sugar gelatine similar to those of 
the "varieties." So that there is no justification for considering Dr. 
Andrewes' samples " varieties " in the generally accepted sense oi the 
term. 

2. — There is an important change which the spores of the bacillus 
enteritidis may imdergo spontaneously or in process of culture. 

If in a mUk culture anaerobically incubated there appears the 
typical change repeatedly mentioned, viz. : rapid and copioiis forma- 
tion of gas by which the cream is dissociated, with separation of the 
milk into casein flocculi (on the top, sides or bottom of the tube), and 
into a large amount of colourless, thin, watery, clear or slightly turbid 
whey, which has a distinct smell of butyric acid and which gives a 
distinct red colour in blue htmus; and if further the whey (contain- 
ing abundance of non-sporing rods) when injected subcutaneously into 
the groin of a guinearpig (1 culbic centim^re of whey p^r 200-300 
grammes guinearpig) causes death in 18 to 24, or latest 30 hours, with 
sanguineous malodorous exudation and extensive gangrene of the 
subcutaneous and muscular tissues of the groin abdomen and chest, 
it may be taken for granted that bacillus enteritidis is in question. 
Bui if, on the other hand, an anaerobic milk culture having become 
changed typically in precisely the same way as the above, its whey 
(containing numerous bacilli), be found on injection into a guinea- 
pig to be quite harmless (producing not even a local swelling), it 
may be taken for granted that the microbe present in the milk is not 
ba<nllus enteritidis, but most probably the non-pathog^c bacillus 
butyricus of Botkin. For according to my experience these are the 
only two anaerobic sporing microbes which morphologically and in 
milk culture resemble each other, both producing the same change ih 
milk. But they are, as above said, easily distinguished from one 
another by animal experiment. 

Now, working with the spores of bacillus enteritidis, it is sometimes 
found, that aft^ several transferences from gelatine culture to gelatine 
culture, or from serum culture to serum culture, the spores fail to cause 
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tbe above typical change in the milk, Sometdmes, too, the sporea in sub- aff. b. No. i. 
cutaneous exudation, sealod in capillary pipettes and Incubated, also on Sai 

fail in the above fashion. Thus, though I have had serum cultures, f^l'^^ 

as also sealed and incubated subcutaneous exudation of guinea-piga brDr. Klefn, 
that had died of the typical disease, the spores in which maintained to 
the full their cultural and pathc^enic characters during many months, 
also I have had spores, which though at first normal culturally and 
physiologically, sooner or later — some after only one or two transfe- 
rences — lost their power to cause the typical change in the milk, and 
lost also their pathogenic action either considerably or practically 
altogether. What the cause of this change is, I am unable to say. 
I can only state the fact, and that sometimes spores undergo thii 
change rapidly, in other instances veiy slowly. At first I was inchned 
to think that the enteritidis spores in the fluids in question had been 
crowded out by another sporing non-pathogenic ajiaerobic microbe not 
causing the tj-pical change in the milk. But I soon had to give up this 
suspicion, for I ascertained that the change occurred gradually, and 
could be traced through a number of intermediate stages. 

As mentioned above, sometimes at an early, sometimes at a lata 
stage of incubation anaerobically of subcutaneous exudation, of senun, 
or of gelatine culture, the spores therefrom placed in milk which, 
after heating to 80° C. for 10-15 minutes, is incubated in a Buchner 
tube at ST'^ C, produce no change at all in the milk for the first two 
days. Not until the third or fourth day is it noticed that under the 
unchanged layer of cream the "lillt b^jins to get clear (Figs. 7 and 8), 
and as time passes this clear layer increases iu a downward direction. 
It is (^ a shghtly yeUow or straw yellow colour. By the end of a week 
or ten days the milk culture shows on the top a layer of unaltered 
cream, below which the medium consists in the mam of a clear or 
shghtly turbid pale yellow watery fluid ; and at the bottom of the 
fluid is a white mass of casein (Fig- 9). A milk culture so changed, * 
to which I shall have to refer repeatedly as an " atypical " milk 
culture, has, when opened, a distinctly offensive putrid sniefl, 
and its fluid content* have distinctly aikaline reaction. 
Wlien examined under the microscope it is found to con- 
tain numerous filaments and chains of rods, many of them 
having near one end an oval bright spore. The presence of 

spores in the hacilh can, however, be much earlier ascertained, as soon 
indeed as the first signs of atypical change manifest themselves in the 
milk culttire. Apart from their conspicuously different aspects and 
reactions (see Figs, 6, 7, 8, and 9), typical and atypical milk cultures 
react differently on sugar gelatine ; the atypical milk culture, wluch 
contains numerous spores, produces, when planted into sugar gelatine, 
rapidly liquefying colonies, whereas the typical milk culture, which does 
not contain spores, but only sporeless hacilh, produces non-hquefying 
siaall colonies. 

A further curious difference between typical and atypical milk 
cultures of baciUus enteritidis is in their action on guinea-pigs. So 
small a quantity as 1 cubic centimetre of a typical milk culture per 
200-300 grammes of body weight causes, as I have said, the typical and 
rapidly fatal disease, whereas an atypical nulk culture, if used in the 
same doee does not cause any marked illness, sometimes only a very 
slight local swelling ; even a double or triple dose barely causes a alight 
but transitoi^ swelling. A milk culture which shows after inoculatioii 
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App. a No. 1. with spores or with non-sporing bacilli the atypical change above de- 
OnBaciUuR scribed — ^namely, undisturbed condition of the cream layer; no con- 
Ent3 iti liri spicuous gas formation ; slow and gradual separation oi the milk into 
by^brf Kietn. ^ clear, slightly yellow, watery fluid with, at the bottom, whitish 

small amount of curd; a distinctly alkaline reaction and (tensive 
smell of the yellowish fluid ; and which contains numerous threads and 
sporing bacilli (Fig. 18) and free spores — ^may be taken to have practi- 
cally lost its pathogenic action. This ability to cause atypical 
change in milk occurs, as already stated, sometimes sooner, some- 
times later, to bacillus enteritidis from any given soiuxe. Sometim^ 
it occurs in the course of repeated transference of the spores from 
culture to culture; sometimes it arises in old serum cultures, or 
even in sealed and incubated capillary pipettes of subcutaneous 
exudation of a guinea-pig dead of the typic^ acutely fatal disease. 
It was milk cultures atypical in the above sense which Dr. Andrewes, 
having obtained them in 1896 from spores dating back to the 
epidemic at St. Bartholomew's Hospital in 1895, accepted as milk 
cultures necessarily typical of the true bacillus enteritidis ; so that when 
he compared them with what I consider typical milk culture oi this 
microbe, he was led to assiune that the bacilli just obtained by him 
in 1896, and yielding similar typical milk culture, must needs be 
" varieties." As a matter of fact his milk cultures of his bacillus of 
1896 were behaving in no way different from that in which milk cul- 
tures of bacillus enteritidis of 1895 had behaved when it was first ob- 
tained. The latter organism, however, in 1896, after about half a year's 
transference of the spores from gelatine culture to gelatine culture, 
had become changed in the above described manner, viz. : caused the 
atypical change in milk and had completely lost all virulence. In 
further proof of this I may mention that some of the samples of the 
bacillus enteritidis isolated in 1896 by Dr. Andrewes, horn, acute 
diarrhoea cases, and at first producing typical and virulent milk 
cultures, underwent, by cultivation, and in course of time, the very 
same change, i.e., producing ultimately atypical non-virulent Twillr 
cultures. 

I have hitherto described the two extremes, viz. : (a) spores causing 
typical change of milk, the whey of such recent milk culture containing 
non-sporing bacilli and acting virulently; and (6), spores of the same 
microbe causing the atypical change of milk, the fluid of such culture 
containing sporing bacilli and not acting pathogenically at all. But 
I have many times met with intermediate stages. Of these one is of 
particular interest, since it may give rise to mistakes, though it also 
proves the correctness of the above proposition. The sort of enteri- 
tidis culture to which I refer is that in which the milk when inoculated 
with the spores shows the rapid and more or less fairly typical change, 
viz. : in 24-36 hotirs, much gas, the cream layer not preserved, the millr 
separated into clear or sUghtly turbid colourless whey, with distinctly 
acid reaction, and having the odour of butyric acid. Such change^ is 
rapid and fairly typical; nevertheless such culture when inoculated 
in an ordinary fatal dose (i.e., 1 cubic centimetre per 200-300 grammes 
guinea-pig) may not produce a fatal issua At most thjore is found 
next day a soft tmnour, and the animal may be slightly off its feed and 
quiet ; but after another day the animal has become again lively and 
feeds well, the swelling has decreased and is firmer, and after a few 
days has altogether disappeared. 

Another intermediate stage which is of importance is (me in which, 
after the inoculation with spores, the milk culture shows the typical 
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chainge less well proaounced than ordmarily ; that is to say, the separs' App. b. Na 
tion of the culture into caadn flocouli and colourlees whey is retarded, od Baamu* 
though the whey still gives acid reaction but feebly ; also gas though f^^^"' 
formed is markedly insignificant in amooint. Such a milk cultiire, in hy Dr. 
order to produce even a transitory illnees and tumour, has to be used 
in double and treble dose. 

Now, in all cases in which a change (decrease) of virulence is ex- 
hibited by a milk culture, even though the diminished virulence 
be found in the early stages of culture when the aspect of the 
tuijk is still fairly tyjHcal, there is this remarkable, and 
for diagnostic purposes, valuable fact : namely, that some of 
the baciUi (even in a fairly typical milk-culture) are found 
in one or other stage of forming spores. "Whan therefore sporing 
bacdUi are found in a young, 1-2 days old, milk culture, even ii that 
culture be of fairly typical aspect, it may be taken for granted 
that the virulence of the culture is distinctly, perhaps conspicuously, 
lees than normal. But as long as the milk culture shows no large 
departure from the typical behaviour, so long is it possible to bring 
back again the virulence of its spor^. This is to he done by using 
large dtsee of the whey iar injection (intraperitoneal by preference) of 
small guinea-pigs, and making use, as soon as the animal shows illness, 
of its exudation in large doses for injection of another animal. After 
being thus passed twice or thrice through guinea-pigs, I have in several 
instances found tho attenuated baciUus enteritidis recovering its former 
virulence. When, however, a milk culture after infection with the 
spores of the badllus has shown in a marked degree the atypical 
change, viz. : slow separatiMi oi malodorous alkaline clear fluid under- 
neath the undisturbed cream, and formation oi numerous spores, it 
has not been possible to again restore pathogenicity to the microbe. 

Comparison of the haeilltig enteritidii sporogenes with other anaSrdbef. 

A. — With the bacillus of malignant a^ema. 

The classical accounts given by Koch (Mitthedlungen aus d. k. 
Gesundheitsamte, Vol. I., p. 53) and by Gaffky (ibidem I., 83), of the 
morpholi^y and biology of the anaerobic bacillus of malignant cedema, 
and which have been confirmed— as indeed they are easily confirmed — 
by all subsequent workers (Sanfehce; Zeitschrift f. Hygiene, XrV., 
p. 339), show that the spores (rf the bacillus and the living microlso 
itself — present not infrequently in manured garden earth, and in various 
decomposing materials — produce, on subcutaneous injection into the 
guinea-pig and rabbit, an acute fatal disease characterised by gelatinous 
htemorrhagic swelling extending from the soat of inoculation. After 
death, which usually takes place in 24-48 hours after the injection, a 
quantity of thin, more or less sanguineous, fluid ma.y be obtained from 
the gelatinous swelling, and in this fluid numerous slim motile longish 
badlii are present, in the form of characteristic chains and unseptate 
threads. Immodiatelv after death of tho experimental animal there 
are only very few bacilli present in the heart's blood or in the spleen ; 
but some hours after death thoy are abundantly present — generally as 
characteristic threads — in the spleen, in and throughout the congested 
abdominal muscles, in the peritoneum, and on the surface of the liver. 
Provided the injection of the animal ha^ been made with a pure culture, 
or with subcutaneous fluid containing this species of bacillus alone, 
there is no gangrene of the tissues, and the exudation hae no smell. 
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App. B.No. 1. If, after death, the ajiiiual be left unopened for some hours (24 or 
On Baoiiiurt moro), tlie bacilli in tlie subcutancK^us tissue form oval central spores, 
Kntoriiidis^ much thicker thaji the ]>acilU themselves. Tliis bacillus is an obli- 
\iy°Dr!^icio?n. gatory anaerobi' ; it liquefies grajw sugar gelatine, and produces in 

it and in sugai*-agar cojnous gas, ]>y which the medium becomes 
greatly disarranged and torn. 

Now tlio bacillus enteritidis sporogones which has been described in 
the fon^oing pages, has a good miiny points in common with the 
bacillus of malignant oedema; so that by not paying attention to 
certain other points in which the microbes differ, the former may easily 
Ix?, and I belii^vo has often been, confounded with the latter. I pro- 
pose now to point out in detail their points of resemblance, and their 
points of difference. 

I. Points of resemblance. — (a) Both microbes are motile cylindrical 
bacilli ; obhgatory anaerobes which in grape sugar gelatine and in 
grape sugar agar pi-oduce gas, and which liquefy the gelatine. The 
bacillar}*^ rods ai*e more or lei;s rounded at the ends and are stained 
readily by the ordinary' aniline dyes. 

(h) Both injected subcutaneously in sufficient dose into the guinea- 
pig or into the rabbit, cause a rapidly spreading swelling and early 
death, the exudation containing the Ixicilli numerously. 

(c) Both act more virulently if subcutaneous exudation of "an infected 
rodent containing the microbe bo used for injection instead of a pure 
artificial culture. 

(d) Both form endospores, oval in shape, and thicker than the 
bacilli, which spores stain by the usual method of hot fuchsin. 

(e) Both liquefy solidified blood serum and produce a uniform 
turbidity in sugar broth with gradual precipitation of a white powdery 
sediment. 

(f) Guinea-pigs dead after injection with either, show, immediately 
after death, only few bacilli in the blood and viscera; some hours 
after death the bacilli are met witli more numerously in these 
localities ; and, while immediately after death the bacilli at and about 
the seat of inoculation (i.e., in the exudation) contain as a rule no 
spores, some time (1-2 days) after death, if the body of the animal be 
left unopened, many of them contain spores. 

(g) The spores of both microbes occur in decomposing animal 
matters, «.</., manured earth, bowel evacuations of animals. 

These points of resemblance are sufficiently numerous to foster 
mistake in identification, and I am persuaded that in many instances 
the bacillus enteritidis has been unknowingly confoimded with the 
bacillus of maligucant oedema. As a matter of fact I have seen 
cultures of w^hat purported to be the bacillus of malignant oedema, 
which had been carried on for several generations in subculture, 
and which in reality were those of the bacillus enteritidis. 

II. Points of difference. — (a) The bacillus enteritidis sporogenes is 
distinctly a thicker bacillus than the bacillus of malignant oedema ; in 
point of thickness it approaches bacillus anthracis, whereas the 
bacillus of malignant oedema of Koch and Gaffky is conspicuously 
thinner than that of anthrax. The spore-bearing baciUus ent^tidis in 
the intestinal contents of a case of cholera nostras or of epidemic 
diarrhoea is much thicker than ordinary; but stress may not be laid 
on this, since increased thickness of rods when spores are being formed 
in them is a general feature of all sporing bacilli. The typical bacillus 
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enteritidis is a short cylindrical rod, the majorty of the baxiUli being a pp. b. Ko. I. 
2-4 times as long as thick. This is particularly evident when these oo Bacillus 
bacilli and bacUS of malignant cedema, both from the subcutaneouB fj^gen'™! 
exudation of an experimental animal, are compared. In the exuda- liyDr. Klein. 
tion of a, guinea-pig dead after injection with the bacillus enteritidis, 
the bacilli are rods in a vastly preponderating majority, with only 
here and there a chain of two, three, or four bacilli; whereas 
in the exudation caused by the microbe of malignant cedema 
the bacilli form typical longer or shorter unseptate threads 
(Koch, Gaffky, Frsenfeel). Amongst the very large number 
of experiments that I have made with bacillus enteritidis, I 
have not met with a single instance of such unseptate threads in the 
exudation. The only instances in which I have seen long threads 
formed by this microbe were in sugar gelatine and milk cultures after 
the bacilli had undergone marked attenuation in virulence and marked 
alteration of their biological chiwactera (as described on a fMiner page 
of this report), and in the subcutaneous exudation of guinea-pigs foiled 
24 hours after inoculation with attenuated culture, which exudation 
was incubated as a whole—see Fig. 24. The bacillus of malignant 
osdema is as a rule met with in the form of typical longer or shorter 
threads in the spleen and in the abdominal viscera, pro\ided the 
animal is left Unopened for some hoiu^s after death. This is not, 
however, the case with the bacillus enteritidis. I have in many in- 
stances examined the spleen after the body of the experimental animal 
had remained unopened for 24 hours and more after death, and 
although in these instances the spleen tissue contained an abundance 
of rods, threads were conspicuous by their absence. Further, it has 
been shown by Gaffky and Sanfelice that in the kidney and liver and 
abdominal muscle, &c., of the infected and dead animals the bacillus 
of malignant cedema is abundantly present as threads, if the examina- 
tion is made some hours (1-2 days) after death. Sanfelice (I.e.) gives, 
in Plate V., in figs. 51, 52, 53. 54 and 55, illustrations as to these 
points in the abdominal muscle, kidney, and liver of guinea-pigs, 48 
hoiirs after death. Such a condition is never found in these tissues of 
guinea-pigs dead after injection with bacUlus enteritidis; in the kidney 
the bacilli rods are very few and far between, in the abdominal muscle 
they are limited almost entirely to the outer surface, i.e., the part 
facing the gangrenous subcutaneous cavity or cavities {see Fig. 22). 

(6) An important point of distinction between the two microbes is 
the staining after Gram's method. Film specimens of the bacillus 
of mahgnant oedema, whether from the subcutaneous exudation or 
from culture, after subjection to staining become always decoloiuised, 
whereas similar film specimens of the baciDus enteritidis retain the 
stain easily and well. I have made a number of experiments in this 
direction, and the results were always the same. Film specimens of 
the bacillus enteritidis are stained in alcoholic gentian violet aniline 
water for one minute, then, after washing in absolute ^cohol, are kept 
for four minutes in the normal iodine iodide of potassiiim solution. In 
these circumstances enteritidis bacilli remain stained deep violet black 
colour, whereas the bacilli of malignant cedema treated in the same 
way become quite decolourised. 

(f) A further difference between the two microbes is the number 
and disposition of their flagella. 

The typical bacillus of malignant oedema has generally a number 
of fine curved flagella fixed along the sides of its cylindrical body, 
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AP^. a Na 1. whereas the tyjMcal bacillus entertidis has, as I have pcMnted out and 
OnBaomns figured in my report for 1895-1896, several long flagella, sometimes 
Enteritidis quite a bundle, generally close to one or both of the rounded ends, 
by Dr. Klein, the main body of the bacillus remaining free of them. 

Although both microbes liquefy sugar gelatine rapidly, there is a 
marked difference between the two in stab cultures in sugar gelatine. 
As was pointed out in my first report (1895-1896) the bacillus enteri- 
, tidis of stab cultures produces a uniform fairly clear liquefied cylin- 

drical growth along the stab, which rapidly spreads in breadth and 
length; whereas the bacillus of malignant oedema causes a less rapid 
growth, the liquefied gelatine is more turbid, and the cylindrical 
liquefied mass gives off more or less longer or shorter lateral offshoots 
(see Saofelice, Plate II., figs. 4, 5, 6). 

(^ In an animal dead after injection of pure cidture of the fully 
virulent bacillus of malignant oedema, the subcutaneous tissue is found 
infiltrated with an extensive more or less haemorrhagic gelatinous 
mass, and from this, when cut into, a thin blood-tinged fluid flows out, 
which has no odour. An animal dead after injection of pure growth 
or the fully virulent bacillus enteritidis shows extensive gangrene of 
the subcutaneous and muscular tissues; in most instances the skin is 
discoloured and the hairs of the surface together with the superficial 
cuticle are easily scraped or pulled off; there is abundance of gas 
between the skm and the gangrenous tissue beneath; and there is 
beneath the skin copious malodorous more or less viscid sanguineous 
fluid containing as flocculi partiaUy dissolved Imnps and shreds 
of connective and muscular tissue. This condition of gangr^ie 
is of a uniform and constant charact^ when the bacilli possess their 
cidtural and physiological characters unimpaired, and when death takes 
place in the normal time, i.e., 16-24 hours. But when the microbes 
commence to undergo, or have more or less distinctly undergone, at- 
tenuation, a gelatinous swelling without gangrene may (as described 
on a former page) be the result. In these cases death does not occur, 
the animal recovers. 

(e) A further difference consists in the disposition of the spores 
within the bacilli in the two microbes. The spores of the bacillus 
of malignant oedema are situated as a rule in the middle c^ the 
bacilli, whereas those of the bacillus enteritidis are as a rule near one- 
end. It is true that in gelatine cultures of enteritidis in which rapid 
liquefaction and rapid spore formation occurs, many badlli appear to 
have the spores in their middle part, but in serum cultures and in the 
subcutaneous exudation the spores appear in the very great majority of 
the bacilli near one end. 

If the spores of the enteritidis bacillus are planted on the surface oi 
formate agar plates and incubated anaerobically, the colonies are, as 
mentioned on a former page, circular discs, more granular and thicker 
in the middle part, and translucent less granular and thinner in the 
marginal zone. The bacillus of malignant oedema on the other hand, 
already in its early phases, forms under the same conditions angular 
crenate discoid colonies. 

The earliest and best cidtural differences between the two microbes 
may be found in anaerobic milk culture. The aspect of a typical milk 
culture of the bacillus enteritidis, or of its spores, has been repeatedly 
described in this report, and it is not necessary to describe it again. 
On the other hand, milk inoculated with the bacillus (or its spores) 
of malignant oedema does not develop gas bubbles so strikingly or 
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tapidly and copiously ; only slowly relatively does a partial separation app. a No 
occur of the fluid and coagulated part which commences near the on Bnciun« 
cream layer. And what ia of equally striking character, the fluid of EnteritidiB 
the malignant fedema milk culture does not give add reaction. The 1)7°:^^™!!. 
malignant cedema bacillus in fact does not modify the initial alkaline 
reaction of the milk culture, and the milk culture has no butyric or 
other smell; whereas in the case of the typical bacillus euteritidia the 
separated whey is distinctly acid in reaction already after 24 hours' 
incubation, and has a pronounced odour of butyric acid. The milk 
culture in which the malignant cedema baciUus ia growing shows 
already in its early phases (in 2-4 days) many bacilli containing spores, 
whereas in the typical milk culture of the bacillus of malignant cedrana, 
the baciUi remain for many days, often permanently, without spores. 
The typical milk cultures of the mahgnant cedema bacillus resemble 
in aspect and character rather the atypical culture of the bacillus 
raiteritidis described at page 14 of this report. 

[ B. — With the baciUm of sj/mptomatic charbon (black quarter, quarter 
' ill, Eauschbrand.) 

I. Points of resemhlance. — (a) The bacillus enteritidia is of about 
tiie same thickness as the rausehbrand bacUius, but is (at any rate 
in the subcutaneous exudation of an infected animal) distinctly shorter 
than the latter. Both are obligatory anaerobes, hquefyera of sugar 
gelatine, and producers of gas bubbles in gelatine and agar; and both 
form spores situated near one end of the bacillus. 

(6) The aspect and character erf the anaerobic milk cultures are the 
same for both microbes : rapid separation of colourless clear or 
slightly turbid whey, copious gas formation, and acid reaction and 
butyric smell of the whey. 

(p) Also in respect of the colonies on the surface of formate agar 
plates (anaerobicaJly incubated) the two microbes resemble one another. 

II. Points of difference. — (a) The bacillus of rausehbrand has not 
by any means the wide distribution of the bacillus enteritidis ; in fact. 



. at present known it does 
3 rausehbrand in cattle, sheep 



i not virulent to the rabbit. 

L subcutaneous injection 



though it I 

so chiefly in connection with the disea 

and goats. 

(b) The bacillua of rausehbrand ii 

(c) The bacillus of rausehbrand t 
into the guinea-pig a sanguineous, or rather hfemorrhagic, swelling in 
which numerous gaa bubbles are present ; hence its name rausehbrand 
or crepitating tumour. It certainly does not produce extensive gan- 
grene and offensive exudation like the bacillus enteritidis. 

(d) The bacillua of rausehbrand does not stain after Gram's method, 
aad does not hquefy solidified blood serum. In sugar gelatine stab 
culture it grows much slower and Hquefies much slower than the 
bacillus enteritidis ; besides, the channel (stab) of the growth in the 
sugar gelatine is, in the case of the rauchsbraud bacillus, possessed of 
many short lateral offshoots. 

I C. — With the bacillus butyric^ of Botkin. 

MorphologicaJly and culturally in sugar gelatine, in agai', and 
particularly in mi Ik this microbe is closely Mmilar to the bacillus 
enteritidis, But aa pointed out in my former report the "bacillus 
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App. B. No. 1. butyricus of Botkin is without any pathogenic action even when in- 

On BaciUoR jected in large doees subcutaneously into the guinea-pig or rabbit. It 

8»!roffi-n!i • lacks, therefore, an easily ascertained fundamental character, and 

by Dr. Klein. needs not to be further compared with the bacillus enteritidis. 

D. — With the bacillus of tetanus. 

The two microbes resemble one another in the circumstance that 
they are both sporing anaerobes to be found in horses' dimg and 
manured earth, and that both liquefy sugar gelatine. But in its 
manner of liquefaction, in the peculiar relation of its terminal spores 
(drumsticks), in its size, and in the manner of its growth the tetanus 
bacillus in sugar gelatine is utterly different from bacillus enteritidis. 
The tetanus bacillus, for instance, in stab culture in sugar gelatine 
exhibits a characteristic central line from which sprout laterally 
numerous long thread-like offshoots, diminishing in length from the 
middle upwards and downwards, and giving the well-known character- 
istic spindle-shaped aspect of the thready tetanus growth. Further, 
the action of the tetanus bacillus in producing acute tetanus in the 
mouse and rabbit is so specific and characteristic that a mistake 
cannot be made between the tetanus bacillus and any other of the 
tribe of anaerobic sporing badlli. 

Occurrence of the bacillus enteritidis in infantile diabbhgba* 

I now proceed to the results of search in the bowel discharges and 
bowel contents of infants affected with or dead frcmi autumnal 
diarrhoea for the spores of the anaerobic bacillus enteritidis. In this 
connection it is necessary that I should acknowledge my indebtedness 
to Drs. Barlow, Still, Crowley, and Batten of the Childr^i's Hospital, 
at Great Ormond Street, for their assistance generally, and for sup- 
plying me from time to time with the materials necessary for my 
purposa 

Ca^e I. — Ethel R., aet. nine months, had been wasting through 
diarrhoea for a month ; she died July 23rd. On post-mortem exami- 
nation there was the usual evidence n^ative as to disease of the 
viscera; and for the rest there were the appearances g^ierally found 
in children dead from sununer or autunmal diarrhoea; namely, the 
intestines, both lai^ge and small, pale, with here and there an injected 
part of the mucous membrane; the cavity of the ileum containing 
a thick semi-fiuid " custard-like " material. 

Fresh and stained specimens of the custard-like contents of the 
ileum, examined imder the microscope, revealed crowds of bacteria; 
amongirt them some cylindrical rods which by their aspect, thickness, 
and size might well be the bacillus enteritidis, particularly as some 
of the rods included a terminal oval spore. Cultivations of the 
custard-like contents of the ileimi, were made in ttiiIW and sugar 
gelatine by inoculating these media with a loopful of the 
material, heating the mixture to 80^ C. for 10-16 minutes, and 
then incubating the tubes anaerobically. The residt was that 
alike from the sugar gelatine and from the milk culture, virulent 
bacillus enteritidis sporogenes was obtained; so that the ilemn 
must have contained the spores of this microbe. It has to be added 
that the virulence of the microbe from this case did not persist in 
subculture for more than a few removes. Thus I find in my note- 
book the following: ''With the fluid of a liquefied colony in sugar 
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gelatine (made from the original ileum contents of above case), injected 
one guinea-pig, subcutaneously. This animal showed after 20 botm 
much gelatinous tiunour on abdomen; waa very quiet, and did not 
feed; liilled it. On post-mortem examination there waa found the 
typical gangrene in subcutaneous and inuscuiar tissue with malodorous 
sanguineous exudation; this latter containing numerous bacilli. A 
milk culture made from, this exudation showed, after 24 hours, typical 
' change, with much gas. The whey gave acid reaction and contained 
numerous bacilli, some of them each with a small spore. One cubic 
centimetre of this wliey proved of very Hltie virulence in a guinea- 
pig, causing merely local swelling, which in a few days had qidte 
disappeared. 

e //. — M. R., set. six months, had been ill with diarrhrea for 
1 days; diu-ing the last two days (since July 24th) had very 
bad diarrhoea. From the diaper, on Jtily 26th, some greenish flakes 
a scraped off, which were examined microscopically, and used for 
the inoculation of sugar gelatine and milk cultures. These cultures 
were heated to 80° C, and afterwards incubated anaerobically. They 
remained barren of any growth ; and the flakes, therefore, scraped off 
from the diaper of this infant, did not contain spores of the bacillus 
enteritidis. Microscopic examination of dried and stained film speci- 
9 of the flakes showed, however, cyhndrical baciUi, singly and in 
chains which might well have been the non-sporing bacillna enteritidis. 
In aspect, size, and thickness they coincided weU with this latter, but, 
of course, no proof of this could be established; what waa established 
was that no spores of the bacillus were demonstrable in the fiakes. 
This infant was not seen a second time, and therefore no further 
examination could be made. 

Cme III.—V. W., ast six months, died July 25th. This infant had 
been ill with acute diarrhoea for 18 hours only. On post-mortem 
^^_ examination there waa the usual ni^ative evidence as regards the 
^^L viscera ; the intestines were pale, the contents of the ileum liko custard, 
^^H Cultures of the contents of the ileum were made in sugar gelatine and 
^^r in inillr anaerobically. The result waa positive, viz. ; the intestinal 
^^ contents contained the spores of the virulent anaerobic bacilltis 
enteritidis. 

t'ffse IV. — F. W., aat five months, died of diarrhrea, after very short 
illness on July Slst. The post-mortem appearances were: pale intes- 
tine; mesenteric glands enlarged. Cultivation experiments of the 
intestinal contents proved negative as to spores of bacillus enteritidis. 
Vase V . — R. L., eel five months, died after acute gaatro-enteritis, 

I two days. Poat-mortem on August 4th ; appearances those usual in 
summer diarrhcea. Cultivations of intestinal contents negative as to 
spores of bacilliis enteritidis. 
Cd^e K/.— B. L., set five months; acute gastro-enteritis for 3 days. 
Post-mortem appearances of the usual character. Cultivations nega- 
tive as to spores of bacillus enteritidis. 
Case VII. — -A. S., set nine months; dead after 4 days' illness from 
acute diarrhoea. Poet-mortem appearances as before. Cultivation 
negative as to spores of bacillus enteritidis. 
Cme VIII. — E- P., set eight months ; dead after 3 days' illness with 
diarrhoea. Post-mortem appearances as in the other coses. No evi- 
dence as to spoires of bacillus enteritidis. 
Though in these five cases (IV .-VIII.) no spores of bacillus enteri- 
tidis could be demonstrated, there were present in the bowel contents 
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App. B. No. L numerous rods and cylinders which^ in size^ aspect, and after staining, 
could not be distinguished from the bacillus in question. 

Case IX, — J. F., aet five months; died September 14th from acute 
gastnMjnteritis, the diarrhoea having been severe and lasting only 
a few days. In this case microscopic examination of the grumous 
contents of the intestines (ileum and coecimi) revealed an enormous 
number of cylindrical baciUi, singly and in chains, which from their 
aspect and size, and by their containing oval spores, coidd not be 
distinguished from bacillus enteritidis. Aa culture experiments subse- 
quently proved, the microbe present was bacillus enteritidis sporogenes 
in a particularly virulent form. 

Case X. — J. C, set seven months, died September 18th. Had 
suffered from diarrhoea on and off for two months. Post-mortem 
the appearances were those usual in death by summer diarrhoea. 
In the grmnous contents of the ileum of this case also, the spores 
of virulent bacillus enteritidis were easily demonstrated by the 
anaerobic milk-culture, and further by animal experiment. The micro- 
scopic examination of the stained film speciD3.ens of the intestinal 
contents in this case also showed numerous bacilli as cylindrical forms 
and as chains, some including spores which could not be distinguished 
from bacillus enteritidis. 

Ca^se XI. — ^A. A., aet four months; suffered for 14 days from 
diarrhoea. Post-mortem on September 18th revealed the usual appear- 
ances. Cultivations of the contents of the bowel proved negative as 
to spores of the bacillus enteritidis. In microscopic specimens of the 
intestinal contents bacilli could be seen which in aspect and size re- 
sembled bacillus enteritidis. 

From these observations it follows that in the intestinal (ileum) 
contents of four of these ten cases of fatal infantile diarrhoea the spores 
of the bacUlus enteritidis were detected by culture. These four cases 
are: — ^Nos. I., III., IX. and X. But in every one of the other six 
fatal cases, and in one non-fatal case, bacilli, as chains and as 
cylindrical rods, could be demonstrated in microscopic speci- 
mens of the bowel contents that might have been bacillus enteritidis 
in a non-sporing state. As the method of anaerobic milk culture, 
after heating to 80^ C. for 10-12 minutes, is the only one which I 
found applicable for discovery of the spores of the anaerobic bacillus 
enteritidis, it follows that unless this microbe was present in a spore 
state the method adopted could not demonstrate it ; all non-sporing 
bacilli being killed at and below 80^ in 10 minutes' exposure. Anae- 
robic cultures (milk or sugar gelatine), which are not heated are of 
no avail, because bacilliis coli grows facultatively anacroHcally both in 
sugar gelatine and in milk, and in its presence the obligatory anaero- 
bic baollus enteritidis has only a very poor chance. 

With our present methods, therefore, wb cannot say whether the 
anaerobic virulent bacillus enteritidis was present in all the cases 
examined. Its spores were certainly present in 4 of the 11 cases, as 
proved by culture; microscopically the microbe seemed to have been 
present in all. One feature which certainly does not militate 
against the assumption that bacillus enteritidis may have been present 
in all — ^at any rate in the ten cases in which post-mortem examination 
was made — ^is that there was present in the intestine a large amount of 
gas, such as would be easily accounted for and could easily be produced 
by this microbe. Why the microbe should have formed spores in the in- 
testine in some cases and not in others, I am unable to say; but I can 
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recall the fact, tliat I have seen not unfrequently that the aajne ie app. b. So. 
true of the subcutaneous exudation of ^nea-pigs dead after injection on Bacillufi 
of milk culture or of subcutaneous exudation containing this microbe, n^'™goi"' 
viz. : while in some samples of subcutareoua extida-tion from such by Dr. Klein 
guinea-pigs the microbe re;ulily forms spores, in others no spores are 
formed either in the animal body (kept for two days after death) or 
-in capillary pipettes fiUed with the exudati<m sealed and incuba,ted 
(or many days. 

Spore formation is. as regards bacillus cnteritidis, beset with 
many difficulties, which I do not pretend to understand or to explain. 
Thus, I do not ixuderatand and cannot explain, why the bacilh do 
not form spores in a virulent typical milk culture; nor why when a 
milk culture changes, or has a tendency to change, atypically, and to 
become non-virulent, the bacilh readily form spores ; nor why if the 
colonies that appear in gelatine are producing much free gas, no spore 
fm-mation or very retarded spore formation occurs, whereas rapid 
hquefaction and little free gaa is associated with copious formation 
of spores ; nor why no spore formation occurs either in agar stab or 
a^ar plate culture, while it is easily obtained on solidified blood 
serum. All these are points which require elucidation, but they must 
for the present remain unexplained, just aa the formation of spores by 
the microbe in the intestine of some of the above cases and not in 
others also remains unexplained. 



OccuHSENCE of Bacillus Entekitidis in Cholera Nostbas. 

Besides the cases of summer diarrhcea above enumerated, several 
cases of acute gastro-enteritis in adults were made the subject of 
inquiry aa to the presence in their bowel dischai^es of the spra-es of 
bacillus enteritidis. Some of these cases terminated fatally under 
symptoms and appearances of chirfera; some indeed of them were so 
acute and striking in their clinical history that they were declared by 
their medical attendants to be cases of Asiatic cholera. 

Case XII. — Ada S,, set 17, died under symptoms of cholera, "the 
case presented all the symptoms of cholea-a during life, and after 
death the characteristic features of cholera were observed at the 
post-mortem examination." This girl died on August 14th, 1897, at 
Bethnal Green. Her stomach and intestine were sent me by the 
Medical Officer of the London Coiuity Council, with the above state- 
ment that the symptoms had not been distinguishable from those of 
cholera, and that the disease lasted only about 11 hours. The stomach 
was found much congested, as was the ilemn also. 

Microscopic and cultural examination of the bowel contents proved 
negative as regards the cholera vibrio; but by anaerobic milk culture 
of the same material, after heating to 80° C, the spores of the bacillus 
enteritidis weire easily discoverable. The milk on incubation changed 
in the typical manner, and the whey of the milk culture proved very 
virulent. In this case indeed the presence of bacillus enteritidis was 
readily detected on the microscopic examination of the fresh material. 
For the mucous niembrane of the ileum was much congested, and the 
lymph follicles of the mucous membrane were found swollen ; and these 
follicles examined in microscopic specimens were seen to contain the 
bacillus enteritidis — or a bacillus morphologically Uke it — in almost 
pure stat«. 
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Case XIII, — Helen P., set 64^ of Grimsby, died on August 20th, 
under symptoms of collapse, having suffered for two days severe purg- 
ing and sickness, and severe continuous cramps in legs and arms. 
On post-mortem examination the bowels were found nearly empty; 
no special congestion. Microscopic and cultural examination of ike 
bowel contents gave negative results as regards the cholera vibrio ; but 
the anaerobic milk culture of the material yielded distinct evidence of 
bacillus enteritidis sporogenes. 

Case XIV. — J. G., aet. 35, of Shoreditch. A bowel evacuation of 
this case was sent to me on August 23rd by the Medical Officer of the 
London County Coimcil. The patient had been ill with acute diarrhoea, 
but recovered. Microscopic and cultural examination of the stool failed 
tc show the presence either of the cholera vibrio or of the badUus 
enteritidis. 

Case XV. — J.F., aet. 30, of Camberwell. On August 23rd, a p.ece of 
small intestine was sent me by the Medical Officer of the London 
County Council. No definite history except diarrhoea. The intestine 
contained greenish-yellow faeces. Anaerobic milk culture of the bowel 
contents failed to show the presence of the bacillus enteritidis. No 
cholera vibrios were demonstrable either under the microscope or by 
culture. 

Caiie XVI. — ^This was a fatal acute case of cholera nostras, 
observed by Dr. Andrewes, and described by him as Case XX. in his 
leport for 1896-1897. The cultivation of the microbe isolated by Dr. 
Andrewes from the bowel contents of this case and placed by him a4) 
my disposal, was in no way different morphologically, culturally, and 
physiologically from the typcal bacillus enterftidlis sporogenes. 

Cases XVII. and XVIII. — ^Two elderly ladies (E. and S. P.), sisters, 
were taken ill with severe diarrhoea ; they had been out to supper, and 
some hours later, after their return home, and after having gone to 
bed, were both seized with severe purging and vomiting. The stools 
were copious, and oontained a good deal of blood. Under medical treat- 
ment both patients recovered after an illness lasting 48 hours. From 
the stools of both patients Dr. Andrewes easily recovered the bacillus 
enteritidis sporogenes, cultures of which proved on further examination 
to be typically virulent. 

Case XIX. — On December 4th, a rice-water stool was sent me 
through the Local Government Board. It was from Dr. B^amin 
Jones, of Swansea, and was that of a patient who, on December 3rd, 
" was suffering from typical symptoms of cholera." The stool was 
quite watery, like rice-water, and contained a large number of gelatinous 
flakes. Under the microscope these flakes contained neith^ epithelial 
cells nor leucocjrtes, but were chiefly made up of amorphous mucus. 
Microscopic and cultural experiments did not reveal the presence of 
cholera vibrios in the stool; but by anaerobic milk-culture of the 
material virulent bacillus enteritidis sporogenes was easily isolated. 
The virulence, however, of this sample of the microbe was not quite 
so high as that, for instance, of Case XVI. 

From these observations it is seen that the bacillus enteritidis was 
found in cases XII., XIII., XVI., XVH., XVIH. and XIX. ; that is 
in all but two of the eight " choleraic " cases examined. Of these two 
cases, however, in regard of one, XIV., there was no definite history 
of the diarrhoea, and as regards the other, XV., the piece of intestine 
submitted contained faeces which did not differ from normal faeces. 
Consequently in all the cases in which there was distinct history of 
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cholera nostras, XII., XIII., XVI., and XIX.), or of a<rute severe 
diarrhcea. (XVII. and XVIII.) the presence rf the spores of the (■ 
virulent bacillus enteritidis was easily demonstrated. i 

While this report was being written there occurred amongst the 
patients of St. Bartholomew's Hospital another outbreak of severe 
diarrhoea, similar to, but more extensive than, that of October, 1895, 
and which is described in my report 1895-1896, 

The history of the present outbreak, as supplied to me by Dr. 
Andrewes, is as follows : — 

In the night of Sunday, March 6th, 1898 (from about 8 o'clock at 
night, onwards, till about 4 o'clock in the morning of March 7th), there 
occurred some 144 cases of severe diarrhaa, distributed amongst 
patients in both surgical and medical wards of the hospital. Dr. 
Andrewes, who investigated the cases, states that most of them had 
repeated copious fluid bowel discharges with griping pains j some of 
the discharges contained a great deal of mucus and blood. All re- 
covered. Several of the stools were examined, and all contained (see 
Fig. 25, 26, and 27) rods and spores of bacillus enteritidis in very 
great abimdance. In the mucus fiakes of some stoob, bacilli, non- 
sporing and sporing, were present in astonishing niombers; also free 
fully-formed spores were abundant. Cultures of the bowel contents 
made in sugar gelatine and in mJiV (heated to SO'^ C. from 10-15 
minutes, and incubated anaerobically) gave positive evidence as to 
the presence of bacillus enteritidis (see Figs. 28 and 29), and certain of 
these milk cultures proved virulent and characteristic of the microbe. 
This waa particularly the case with milk cultures of stools 
of the severer cases ; cultures of other stools were now and 
again of distinctly decreased virulence. Dr. Andrewes was able to prove 
that the milk which had been delivered at the hospital on Siinday 
morning, March 6th, about 7 o'clock, was the vehicle of the infection. 
This milk bad been consumed by the patients between 8 and 11 o'clock 
a.m., on the same day. All nurses, except one, escaped. This nurse 
had the same miHt as the patients j all the others had a different 
rn'lk supply. A sample of the milk of this Sunday morning's delivery 
at the hospital was tested by culture, and gave positive evidence of 
the presence of the spores of bacillus enteritidiB of a virulent charact«r. 



Occurrence of the Spokes of Bacillus ENTEErriDis i 



Milk. 



The important relation presumably existing between food stuffs — 
milk in particular — and summer diarrhcea, has received much attention 
on the part of epidemiologists; milk-fed infants forming, as a matter 
of fact, the bulk of the sufferers by that disease. For the same reason it 
appeared desirable to ascertain whether, and to what extent, milk, such 
as is bought in retail shops in London, is apt to contain the spores of 
the bacillus enteritidis. As it seemed to me, if only a few spores of 
bacillus enteritidis got access to such milk, it might, milk represent- 
ing one of the most favourable media for the development and rapid 
I multiplication of the microbe at those seasons when temperature is 
most favourable to rapid development of bacterial life, become endowed 
with a poisonous character, and thereby probably become capable of 
causing diarrhoea in ill-fed, and therefore susceptible, infants. 
In various quarters of London, I bought, between end of April and 
end of June, sa-mples of milk at shops of various characters. The milk 
was in each instance placed at the shop in a sterile bottle, closed 
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with a glaas stopper, and then taken to the laboratory, where it was at 
once subjected to the necessary culture tests. It should be noted that 
while some of the milk samples were obtained in back streets and from 
dingy shops, and others from clean well-kept dairy-shops, there was no 
evidence forthcoming as to superior quality of the milk from sources 
of the latter sort in respect of the presence of the spores of bacillus 
enteritidis. I am, therefore, inclined to assume that the pollution of 
the milk with bacillus enteritidis must, when it wad found, have 
occurred antecedent to the arrival of the milk at the shop. 

The method of testing the samples of milk for the presence of spores 
of the bacillus enteritidis was this : — On arrival at the labcwratory of 
the sample in a sterile bottle, 20 cubic centimetres were poured into a 
sterile test tube plugged with sterile cotton wool, and the contents of 
the tube heated to 80^ C. for 15 minutes, so as to kill all non-sporing 
microbes. It was then cooled, placed in a Buchner tube, and incubated 
anaerobically at 37^ C. If the milk contained the spores of bacillus enteri- 
tidis, this was shown clearly by the characteristic and typical change in 
these cultures, and by the virulent action on the guinea-pig oi the 
whey of such milk culture. 

The typical change was generally, in fact in all positive cases, noticed 
already after 24 hours' incubation, and as already mentioned, 
consisted in the foUowing appearanoes : — Copious gas fonnaition 
by which the cream layer is deranged or entirely destroyed, the milk 
becoming changed into colourless clear, or slightly turbid, whey, on the 
top of which accumulated faintly pinkish flocculi of casein; at the 
side and bottom of the tube abo there were a few casein masses. The 
whey, which was a thin fluid and had add reaction and butyric smell, 
contained cylindrical rods very numerously. One cubic centimetre of 
this whey injected subcutaneously into the groin of a guinea-pig (200- 
300 grammes in weight) caused typical extensive gangrene of the sub- 
cutaneous and muscular tissues with sanguineous exudation, and death 
of the animal, usually in 16 to 24 hours. Now and again, as described 
on a previous page, death was delayed imtil lapse of 28 or even 30 
hours, and in particular cases, though the inoculation produced exten- 
sive tumour with subsequent sloughing of the skin, the animal ulti- 
mately recovered. 

Ten different samples of milk submitted to the above milk-culture test 
yielded in eight instances (80 p.c.) positive result ; twice only was the 
allied non-pathogenic anaerobic baollus butyricus of Botkin obtained 
from the milk. Of the eight positive cases, the milk, after heating 
to 80^ C. for 15 minutes, yielded four times, when anaerobically 
incubated, pure culture of the anaerobic virulent bacillus enteritidis 
sporogenes. In the other four samples giving positive result, the 
spores of bacillus enteritidis were associated with the spores of other 
(aerobic) microbes (bacillus mesentericus vulgatus or bacillus mesente- 
ricus ruber). But the presence of these did not interfere either with the 
rapid growth of bacillus enteritidis and the consequent rapid and typical 
change of the milk, or with the virulence of the so^^hanged milk 
culture ; and further, when the subcutaneous exudation of the guinea- 
pig which had been injected with a " mixed " milk culture of the above 
sort, was subjected, immediately before or after death of the arn'mn.!^ 
to culture test in agar plate or sugar gelatine, such exudation was 
found to have contained i)acillus enteritidis practically in pure culture. 
If, however, the animal happened to have been dead several hours 
before the subcutaneous exudation could be submitted to culture^ the 
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resulting subculture was found impure; in such cases, in order to 
obtain the bacillus enteritidis separate from other microbes, it waa 
necessary to inject the subcutaneous exudation into a further guinea^ 
pig, and to obtain from tl]is animal its subcutaneous exudation, either 
immediately before or just aftei' death. 

The above result of the examination of ordinary milk bought in 
retail shops was suflicieDtly strilting; but it was also found thart 
si/called "pure sterilised milk" could yield evidence of the presence 
of the spores of baciUus enteritidis. Three different samples of " pure 
sterilised milk " were submitted to bacterioscopic teat on the above 
plan, viz. : immediately on opening the bottle, 20 centimetres of the 
contained milk were poured into a sterile test tube, heated to 80" C. for 
15 minutes, and then incubated anaerobically at 157° C. One of these 
samplea of " sterilised " nnillc thus dealt with yielded a pure culture 
of the virulent bacillus enteritidia sporogeaes; a second sample 
yielded the bacillus mesentericus vulgatua in pure cidture; and a 
third sample yielded the bacillus mesentericus ruber in pure culture. 

The spores then of these three microbes had withstood the trade 
process of " sterilization." Seeing that the spores of the two last-najned 
microbes withstand direct boiling of the inillt for 8, 10, or even 
12 minutes (the spores of the bacillus enteritidis in milk do not, as a 
rule, siu^ive direct boiling for more than three to live minutes), I 
conclude that in the process of " sterilization " of the above samples the 
milk bad not been subjected to direct boiling for a suffiracnt period. 

A consideration that suggests itself in connection with the above 
testings of retail milk is the foOowing: — Since the spores of bariUus 
enteritidis occur so frequently in ordinary retail nulk, how is it that 
such niillf does not more often cause, in a wholesale manner, diarrhtea 
in the persons consuming it ! 

As to this, it has in the first place to be borne in mind that cultures 
of the baciUus enteritidis resulting from spores from different sources 
are not all of the same d^ree of virulence, as is proved by a com- 
parison of the results after injection of their niilk cultures into 
guinea-pigs ; ail are, it is true, pathogenic, but though in 
some cases highly virulent, in others th^ are less bo, 
and may even produce only transitory illness followed by 
recovery. Much may depend, therafcffe, on the " strain " 

of bacillus enteritidis which obtains entrance into the milk. 
Secondly, there is the question aa to what determines escMsive 
proliferation of the bacillus in the milk after gaining access thereto. 
Apart from season, the temperature of summer and early autumn 
being no doubt favourable to rapid multiplication of the microbe in 
the milk, there must, in particular milks, be some condition, chemical 
or other, which makes them specially favourable, not only to the 
rapid multiplication of the bacillus, but favourable also to production 
by it of virulent progeny. Some such condition of inillt is suggested 
by the two extensive epidemic outbreaks of diarrhcea that occurred 
amongst the patients at St. Bartholomew's Hospital (October, 1895, 
and March 6th, 1898), which were traced to milk. Both outbreaks 
were due to milk dcli^'ered on a Sunday, and it is not improbable that 
on this day the previous treatment of the milk supply by the dealers 
was different to that customary on other days, 

OocuBKENCE of BACTLLua EsTERiTiDis in Sewagk. 

Examination of samples of sewage obtained by me from various 
localities has always yielded the bacillus enteritidis, and I conclude, 
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APR B. Ng 1. therefore, that the spores of this microbe form a normal constituent of 
sewage. Thus : 

Samples of sewage, inclusive of raw sewage and sewage effluent, as 
follows, were examined and readily yielded in every instance evidence 
of the spores of bacillus enteritidis sporogenes : — 

(1) Sewage of St. Bartholomew's Hospital; this has been examined 
on four different occasions. 

(2) Sewage of Hendon; this has been examined on three different 
occasions. 

(3) Sewage from Crossness outfall; on several different occasions. 

(4) Sewage from Bamsley; once. 

(5) Sewage from Exeter; on three separate occasions. 

In every instance a small quantity (1/100-1/10 of a cubic centi- 
metre) of the sewage was added to about 15 cubic centimetres of sterile 
milk in a test tybe, and, the mixture having been heated to 80^ C. 
for 10-15 minutes, was put in a Buclmer tube, and incubated at 37® C. 
Next day the milk was found changed typically, and the whey of the 
culture on injection into the groin of a guinea-pig produced the charac- 
teristically acute fatal disease, viz. : typical extensive gangrene of the 
subcutaneous ad muscular tissue, with more or less copious malodorous 
sanguineous exudation, the latter crowded with the bacilli. 

The results thus obtained in the above experiments, both as to 
aspect and nature of the anaerobic milk cultures and as to the action 
of the whey from such cultures on guinea-pigs, were so speedily 
secured, and were so uniform and striking in character, that it may be 
confidently affirmed that this milk test is easily applicable whenever it 
is desired to speedily demonstrate in any solid or fluid the presence of 
bacillus enteritidis sporogenes, or, by implication, a suspected pollution 
of a given soUd or fluid with sewage. Thus, Thames mud and water 
taken from the shore at Blackfriars Bridge, at Richmond, and below 
Staines, yielded at once evidence of the presence of the spores of 
bacillus enteritidis; that is to say, in localities at which notoriously 
the Thames contains a good deal of sewage as is shown at low tide by 
the black mud of the shore. Similarly, further down the Thames, 
towards the river mouth, mud deposits on the shore always and readily 
yielded this microbe when subjected to the above milk test. 

A number of observations were made with regard to ascertaining 
approximately the number of spores present in a given sample ci 
sewage or of effluent. This could easily be achieved by adding to a 
series of milk tubes smaU quantities of different dilutions of the sewage, 
so as to ascertain the smallest quantity of sewage required to produce 
the typical change in the milk. It was foimd, as was to be expected, 
that sewage from the same locality varied at different times consider- 
ably in this respect. For instance, in Hendon raw sewage the number 
of spores of bacillus enteritidis amounted one week to as many 
as 2,000 or even 5,000 per cubic centimetre of the raw sewage, whereas 
another week their number had fallen to 200 per cuoic centimetre. 
As an average I should say that most sewage contains about 500-600 
spores of the microbe per cubic centimetre. 



Occurrence of Bacillus Enteritidis in Manure. 

By means of anaerobic milk culture the spores of the virulent 
bacillus enteritidis are demonstrated in horses' dung and in all 
matters polluted with it; e.g., sweepings of London streets, garden 
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earth, earth from manured meadows and fields, &c. A amaJI par- 
ticle^ not more ttian a. gramme or two of such earth, manure, or ^ 
shaken up with sterile water or salt solution, and I 
a small quantity of the emulsion thu^ made is added to sterile \ 
milk. This having been heated to 80° C. for 10-15 minutes, is cooled 
and then incubated anaerobically at 37° C. Next day the milk 
is found typically changed, and the whe^ contains bacillus enteritidis 
abundantly; and one cubic centimetre injected into the groin of a 
guinea-pig causes the typicd disease and death in 20-24 hours with 
the characteristic malodorous sanguineous exudation and extensive 
gangrene. 

It is a noteworthy fa«t that cows' dung and pigs' dung did not, 
examined by the above methods, yield evidence of the spores of this 
badllus. In this respect, as also in r^ard to the anaerobic bacillus 
of tetanus, horses' dung behaves differently to the dung of certain 
other animals. 

From the researches of Koch, Gaffky, Fnenkel, and Sanfelice, it is 
weU known that manured earth introduced into the subcutaneous tissue 
of the guinea-pig causes death of that animal in a day or two from 
malignant oedema,; likewise it is known that the subcutaneous exuda- 
tion of such an animal is malodorous, and that there is present 
gangrene at the site of inoculation. Now, Koch, Gaffky, and Sanfehce 
have proved that the bacQlus of malignant tedema taken from a pure 
culture does not cause malodorous (edema, and does not cause gan- 
grene; and the conclusion has been drawn by these observers that 
when such a condition occurs after injection of garden earth, it must 
he due to presence in the earth of some microbe (probably anaerobic) 
other than the bacillus of maUgoant cedema. I am now in a position 
to affirm that this gangrene is due to the presence and growth in the 
tissues of baciUua enteritidis. For in the first place every sample of 
manured earth that I have tested by the anaerobic milk culture 
yielded positive evidence of the presence of this bacillus. Secondly, 
not by any means every sample of garden earth yields the bacillus of 
malignant cedema (see also Sanfehce I.e.). Thirdly, as I have had 
occasion to observe on a former page, injection of pure culture of 
bacillus enteritidis into the guinea-pig causes the malodorous exudation 
and extensive gangrene. 

Upon a review of all the facts so far to hand, it follows then that 
the spores of the bacillus enteritidis have a wide distribution in nature, 
and that there is ample opportunity for the spores to obtain access to 
milk and other articles of food. Amongst the sources of this bacillus are 
the evacuations of cases of diarrhcea, sewage, water, soil, and dust pol- 
luted with sewage; as also horses' dung. The microbe being an anae- 
robe and forming readily highly resistant spores, will obtain ready 
means of multiphcation and preservation wherever it is capable of 
finding conditions of anaerobiosis, and having formed spores will be 
capable of preserving its existence more surely than many of the 
"aerobic non-sporing microbes of putrefaction. Fortunately, the easy and 
relatively simple method rf its detection by anaerobic culture of any 
suspected material in milk and subsequent injection of the whey of 
such culture into the animal body constitutes a great advantage; the 
microbe can be at once singled out from its competitors, the aerobic 
Bon-sporing microbes of putrid decomposition. 
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BACILLUS ENTERITIDIS SPOROGENES. 

PLATE I. 
Fig. 1. 

Culture in sugar gelatine of spores of bacillus enteritidis, after 
incubation for 48 hours at 20^ C, showing liquefying colonies. 

[Magnifying power, 3^.] 
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Fig. 3. 
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BACILLUS ENTERITIDIS SPOROGENES. 

PLATE II. 

Fig. 2. 

Culture in sugar gelatine of spores of bacillus enteritidis from 
a source different from that whence the germinating spores in 
Fig. No. 1 were derived : liquefying colonies, after incubation for 
48 hours at 20^ C. 

[Magnifying power, 3^.] 



Fig. 3. 

From a portion of same culture as is exhibited in Fig. 2, but 
more highly magnified. 

[Magnifying power, 12]. 
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BACILLUS ENTERITIDIS SPOROGENES. 

PLATE in. 
Fig. 4. 

Colonies of baciliuB enteritidis in formate agar plates^ after 
anaerobic incabation for 24 hoars at 37^ C. 

[Magnifying power, 8.] 



Fig 5. 

A colony from the culture depicted in the previous figure, more 
highly magnified. 

[Magnifying power, 12.] 



Fig. 6. 

Tyjrical virulent milk cultures of bacillus enteritidis sporogenes, 
after incubation anaerobically at 37^ C, for 24 hours. 

[Natural size.] 



